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ABSTRACT 
 
Research on government innovation has focused on identifying factors 
that contribute to higher levels of innovation adoption. Even though various 
factors have been tested as contributors to high levels of innovation adoption, the 
independent variables have been predominantly contextual and community 
characteristics. Previous empirical studies shed little light on chief executive 
officers’ (CEOs) attitudes, values, and behavior. Result has also varied with the 
type of innovation examined. This research examined the effect of CEOs’ 
attitudes and behaviors, and institutional motivations on the adoption of 
sustainability practices in their municipalities. First, this study explored the 
relationship between the adoption level of sustainability practices in local 
government and CEOs’ entrepreneurial attitudes (i.e. risk taking, proactiveness, 
and innovativeness) and discovery skills (i.e. associating, questioning, 
experimenting, observing, and networking) that have not been examined in prior 
research on local government innovation. Second, the study explored the impact 
of organizational intention to change and isomorphic pressures (i.e., coercive, 
mimetic, and normative pressures) and the availability and limit of organizational 
resources on the early adoption of innovations in local governments. Third, the 
study examines how CEOs’ entrepreneurial attitudes and discovery skills, and 
institutional motivations account for high and low sustaining levels of innovation 
over time by tracking how much their governments have adopted innovations 
from the past to the present. Lastly, this study explores their path effects CEOs’ 
ii 
 
entrepreneurial attitudes, discovery skills, and isomorphic pressures on 
sustainability innovation adoption. 
This is an empirical study that draws on a survey research of 134 CEOs 
who have influence over innovation adoption in their local governments. For 
collecting data, the study identified 264 municipalities over 10,000 in population 
that have responded to four surveys on innovative practices conducted by the 
International City/County Management Association (ICMA) in past eight years: 
the Reinventing local government survey (2003), E-government survey (2004), 
Strategic practice (2006), and the Sustainability survey (2010). This study 
combined the information about the adoption of innovations from four surveys 
with CEOs’ responses in the current survey. Socio-economic data and information 
about variations in form of government were also included in the data set.  
This study sheds light on the discovery skills and institutional isomorphic 
pressures that influence the adoption of different types of innovations in local 
governments. This research contributes to a better understanding of the role of 
administrative leadership and organizational isomorphism in the dynamic of 
innovation adoption, which could lead to improvements in change management of 
organizations. 
 
  
iii 
 
DEDICATION 
 
To my wife Bogyeong Min and my lovely daughter Mina Jeong 
 
In memory of my mentor, Il-Tae Kim 
 
  
iv 
 
ACKNOWLEDGEMENTS 
 
I would like to express my sincere gratitude to my supervisor Dr. James H. 
Svara. It was a stroke of luck that I met him at Arizona State University. I owe an 
enormous debt to him in the long journey for my doctoral study. His wide 
knowledge and great insight have been a good basis in developing and advancing 
my comprehensive exams and dissertation. With his generous and prudent 
guidance, I completed my dissertation. His professional integrity and intellectual 
discipline gave me a great impression. I also sincerely hope that Dr. Claudia 
Svara will recover her health. I also appreciate to Dr. Jeffery Chapman. He has 
always encouraged and supported me. His energetic enthusiasm for practical 
knowledge and considerate attitude as a professor toward his students gave me a great 
impression.  I would also like to express my gratitude to Dr. Yushim Kim. She has 
encouraged me to think critically to this research. This study would have never 
been completed without her thoughtful inquiries and advice.  
This dissertation as the result of a long journey of doctoral study owes 
debt to many people. First, I would like to thank all the faculty members, staffs, 
and doctoral students in the School of Public Affairs who helped me in various 
stages of my research and professional development. In addition, I’m very 
grateful to CEOs in US municipalities who have participated in my survey. Lastly, 
I would like to appreciate the late Il-Tae Kim, the advisor of my master degree at 
University of Seoul. Even though he passed away on June 25 2012, he will stay 
on my heart as respectful and generous mentor.   
v 
 
TABLE OF CONTENTS 
Page 
 
LIST OF TABLES ................................................................................................. ix 
LIST OF FIGURES .............................................................................................. xii 
CHAPTER 
 
I. Introduction ......................................................................................................... 1 
Background ................................................................................................. 1 
Research Question ....................................................................................... 6 
Significance of the Study .......................................................................... 10 
Outline of the Study .................................................................................. 11 
II. Literature Review and Hypotheses .................................................................. 13 
Overview ................................................................................................... 13 
What is Innovation Adoption? .................................................................. 13 
Clarification of Concepts .......................................................................... 13 
Innovation Adoption in Public Organizations .......................................... 21 
Sustainability of Innovativeness ............................................................... 24 
Entrepreneurship in Innovation Adoption ................................................. 27 
Role of Public Entrepreneurship in Innovation Adoption ........................ 27 
vi 
 
CHAPTER                                                                                                      Page 
Manager’s Attitude toward Innovation Adoption ..................................... 30 
Discovery skills ......................................................................................... 36 
Institutional Motivation on Innovation Adoption: .................................... 38 
Role of Institutions .................................................................................... 38 
What is Institutional Isomorphism ............................................................ 42 
The Identification of High and Low Innovative Municipalities ............... 51 
Research on Innovation Adoption at Local Government .......................... 53 
Research Framework ................................................................................. 61 
Summary ................................................................................................... 64 
III. Research Design and Methods ........................................................................ 65 
Data Collection: Survey ............................................................................ 65 
Survey Design ........................................................................................... 65 
Sample Selection Strategy......................................................................... 67 
Survey Schedules ...................................................................................... 72 
Instrumentation ......................................................................................... 73 
Data Analysis Procedures ......................................................................... 79 
IV. Analyses and Findings .................................................................................... 81 
Preliminary Analyses ................................................................................ 81 
vii 
 
CHAPTER                                                                                                      Page 
Research Finding 1: The Role of Entrepreneurial Attitudes and Discovery 
Skills on Sustainability Innovation Adoption ......................................... 114 
Research Finding 2: The Role of Institutional Motivation and 
Organizational Resources on Sustainability Innovation Adoption ......... 116 
Research Finding 3: The Role of Past Experience on Sustainability 
Innovation Adoption ............................................................................... 122 
Research Finding 4: Path Relationships among Entrepreneurial Attitudes, 
Discovery Skills, Organizational Motivation, and Organizational 
Availability on Sustainability Innovation Adoption ............................... 125 
Research Finding 5: Comparing High Innovation Sustaining Group with 
Low Innovation Sustaining Group .......................................................... 141 
The Result of Hypotheses Test ............................................................... 146 
V. Discussions and Conclusion .......................................................................... 149 
Brief Overview ........................................................................................ 149 
Discussion ............................................................................................... 151 
Limitation of the Study ........................................................................... 162 
Suggestions for Future Research ............................................................. 165 
Conclusion .............................................................................................. 166 
  
viii 
 
REFERENCES 
APPENDIX 
 
A. SURVEY COVER LETTER ......................................................................... 203 
B. SURVEY QUESTIONNAIRE ....................................................................... 206 
C. THE ITEM LIST OF FACTORS ................................................................... 213 
D. APPROVAL DOCUMENT BY THE INSITTUTIONAL 
REVIEW BOARD (IRB) ........................................................................ 215 
 
 
  
ix 
 
LIST OF TABLES 
 
Table                                                                                                                 Page 
 
1 Contextual, Organizational, and Individual Factors Affecting the Adoption of 
Administrative/E-government Innovation at the Local Government Level . 59 
2 Description of Sustainability Innovation Adoption............................................ 73 
3 Description of Previous ICMA Surveys on Innovation Adoption ...................... 74 
4 Description of City Characteristics ................................................................... 82 
5 Description of Characteristics of City managers .............................................. 82 
6 The Result of Reliability Test for Instrument Scales (N=134) ........................... 85 
7 Rotated Factor loadings for Entrepreneurial Attitude (initial model) .............. 88 
8 Rotated Factor loadings for Entrepreneurial Attitude (revised model) ............ 88 
9 Rotated Factor loadings for Discovery Skills (initial model) ............................ 89 
10 Rotated Factor loadings for Discovery Skills (revised model) ........................ 90 
11 Rotated Factor loadings for Institutional Motivation (initial model) .............. 91 
12 Rotated Factor loadings for Institutional Motivation (second revised model) 91 
13 Rotated Factor loadings for Organizational Intention for Change ................. 92 
14 Rotated Factor loadings for Organizational Barriers (initial model) ............. 93 
15 Rotated Factor loadings for Organizational Barriers (revised model) ........... 93 
16 The list of items by factors analysis ................................................................. 95 
17 Description of Variables .................................................................................. 96 
18 Summary of DV and IVs (N=134) .................................................................... 97 
19 Correlation analysis (N=134) ......................................................................... 99 
x 
 
20 Model Description for Multiple Regression Analysis .................................... 101 
21 Detecting Outliers by Regression Diagnostic Statistic in Model I, II, and III105 
22 Detecting Multicollinearity by VIF & Tolerance ........................................... 106 
23 Detecting Homoscedasticity........................................................................... 108 
24 Detecting Normality of Residuals .................................................................. 108 
25 Descriptive statistics of variables after excluding five items. ........................ 109 
26 Correlation Analysis I (after excluding five items (N=129)) ......................... 110 
27 Correlation Analysis II (after excluding five items (N=129)) ....................... 111 
28 Curve Estimation (DV: IndexSus) .................................................................. 113 
29 Manager Capacity Model .............................................................................. 115 
30 Organizational Capacity Model .................................................................... 119 
31 Comprehensive Model ................................................................................... 122 
32 Past Experience Model .................................................................................. 124 
33 Model Fit Criteria .......................................................................................... 129 
34 Model Fit for the Initial Path Model.............................................................. 132 
35 Variances and Covariances for the Initial Path Model ................................. 132 
36 ML Parameter Estimates for the Initial Path Model ..................................... 133 
37 Decomposition of Initial Path Effects ............................................................ 134 
38 Model Fit for the Revised Path Model ........................................................... 135 
39 ML Parameter Estimates for the Revised Path Model ................................... 137 
40 Variances and Covariances for the Revised Path Model .............................. 137 
41 Decomposition of Revised Path Effects ......................................................... 138 
xi 
 
42 Descriptive Statistics of Composite Index (2003-2006) and Sustainability Index 
(2010) .......................................................................................................... 141 
43 Correlations between Composite Index (2003-2006) and Sustainability Index 
(2010) .......................................................................................................... 141 
44 Comparison between Percentile Group of Composite Index and Percentile 
Group of Sustainability Index ..................................................................... 142 
45 Change Variation in Adopter Position .......................................................... 143 
46 Five Grouping of Change .............................................................................. 143 
47 Comparing Mean among Five Groups .......................................................... 144 
48 Test Statistics for MANOVA........................................................................... 145 
49 Univariate Tests for the Effects of Group Membership ................................. 145 
50 The Result of Hypotheses Test (H1 – H23) .................................................... 148 
 
  
xii 
 
LIST OF FIGURES 
 
Figure                                                                                                                 Page 
 
1 Framework for Analyzing the Level of Sustainability Innovation ..................... 62 
2 Framework for Analyzing Adopters Sustaining Innovation............................... 63 
3 The Histogram of Sustainability Index ............................................................ 113 
4 Path diagram for the Initial Path Model (standardized coefficient) ............... 131 
5  Path Diagram for the Revised Path Model (standardized coefficient) ........... 136 
 
 1 
CHAPTER I 
Introduction 
Background 
 
Innovation distinguished between a leader and a follower.  
- Steve Jobs 
No organization exists in a vacuum. Organizations, as open systems, not 
only acquire resources, support, and legitimacy for survival from their 
environments but also receive innovative ideas that can stimulate change and, 
occasionally, enable them to cope with the increasing uncertainty and rapid 
changes in their environments. In particular, in the last few decades, increased 
fiscal pressure and consumer demands, as well as environmental uncertainty and 
complexity, require various levels of public organizations to be more innovative 
than ever before. Innovation adoption has been recognized as an important issue 
in local government research as the diffusion of innovative practices tends to be 
localized.  
This study focuses on local government action to enhance sustainable 
development through adopting innovative ideas
1
. Since then, the sustainable 
development concept became popular term internationally and sustainability has 
become “one of the most ubiquitous words in contemporary development 
                                                 
1
 The most frequently quoted definition of sustainable development was produced by the 
Brundtland Commission report: “Sustainable development is development that meets the needs of 
the present without compromising the ability of future generations to meet their own needs” 
(World Commission on Environment and Development 1987, in chapter 2). 
 2 
discourse” (Bradshaw et al. 2000). As interest in sustainable development has 
grown over the past few decades, local governments in the US have set 
“sustainability” as a dominant policy paradigm in their practices. Even though the 
concept of sustainability started from an innovative global vision, sustainable 
development has newly been attained by concrete action at the local level. The 
relative newness of sustainability is regarded as a challenge to local governments. 
As Svara (2011) indicated that local governments’ actions to promote 
sustainability in the US cities are at the early stage, a paradigm shift to 
sustainability cannot be achieved in a single grand leap at the same speed among 
various policy fields.  
Up to now, research on local government innovation has focused on 
identifying a range of individual, organizational, and contextual factors that 
facilitate or inhibit organization's decision to introduce innovative practices 
(Damanpour and Schneider, 2006; Kearney, Feldman, and Scavo, 2000; Kimberly 
and Evanisko, 1981; Moon and deLeon, 2001; Rivera, Streib, and Willoughby, 
2000, etc.). Even though various factors have been tested as contributors to higher 
levels of innovation adoption, influential factors have been predominantly 
contextual and community characteristics. For example, even though much 
research identified individual factors associated with the adoption of innovations 
in the local governments in the United States, they have just shown the socio 
characteristics (managerial background (age, gender, education) (Damanpour and 
Schneider, 2006), tenure (Kearney, Feldman, and Scavo, 2000; Moon and deLeon, 
 3 
2001; Damanpour and Schneider, 2006)) or/and one phase of leader’ roles (e.g., 
leadership commitment to innovation, liberal ideology, political leadership) 
(Walker, 2006; Kim, Lee, and Kim, 2007; Damanpour and Schneider, 2009), or 
managerial value and leadership related to a particular innovation 
adoption(manager’s NPM values, traditional administrative values, and 
managerial leadership) (Kearney, Feldman, and Scavo, 2000; Moon and deLeon, 
2001; Walker, 2006). Previous empirical studies shed little light on chief 
executive officers’ (CEOs) attitudes and behavior on adoption having different 
types of innovation. Result has also varied with the type of innovation examined. 
Also, the existing local government research has mainly focused on 
characteristics of governmental organizational that tend to be innovative: effective 
strategic planning (Kim, Lee, and Kim, 2007), unions (Damanpour and Schneider, 
2009; Moon and deLeon, 2001; Kearney, Feldman, and Scavo, 2000), frequency 
of trade union contacts (Hansen and Svara, 2007), application of IT (Kwon, Berry, 
and Feiock, 2009), organizational size (Damanpour and Schneider, 2006; and 
Walker, 2006), economic health, unions, external communication (Damanpour 
and Schneider, 2006), and involvement of private business (Kwon, Berry, and 
Feiock, 2009). Organizational factors, however, had the tendency to explaining 
adoption of innovation in terms of performance or value related to a particular 
innovation adopted. Those multivariate approaches are mainly based on the 
functional approach (Pollitt, 2001). That is, adoption decisions are basically 
dependent on the ‘logic of consequence’: having the assumption that 
 4 
organizations make choices among alternatives by evaluating their consequences 
in terms of prior preferences such as functional imperatives of efficiency (March, 
J.G., p. vii). The adoption of innovations by public organizations aims to enhance 
the organizational efficiency and performance of public services in that 
innovations are recognized as important sources of organizational change, growth, 
and effectiveness.  It, however, does not imply that constructivism
2
 is more 
relevant than functionalism in explaining adoption of innovation. More and more 
bureaucrats and politicians follow the ‘logic of consequentiality’ or the goals or 
motivations underlying innovation. Technical gains or organizational needs from 
innovation adoption rather than institutional pressures can be critical motivation 
to early adopters (Westphal, J. D., etc., 1997; and Palmer, Jennings, and Zhou, 
1993). For example, Jun and Weare (2010) suggest that municipalities that have 
adopted e-government innovation are more motivated by externally oriented 
motivations (e.g. improving the effectiveness of core services, responding to 
                                                 
2
 Constructivism: “Action is often based more on identifying the normatively appropriate behavior 
than on calculating the return expected from alternative choices. Routines are independent of the 
individual actors who execute them and are capable of surviving considerable turnover in 
individuals . . . Rules, including those of various professions, are learned as catechisms of 
expectations. They are constructed and elaborated through an exploration of the nature of things, 
of self-conceptions, and of institutional and personal images.” (March and Olsen 1989: 22–3) 
Even though constructivism of various appearances (e.g., institutional path dependency (Pierson 
2000), and legitimacy, symbolism and fashion (Christensen and Laegreid 1998; Premfors 1998; 
Guyomarch 1999), it commonly assumes that appropriate explanations on the evolution of 
organizations cannot be simplified by ‘objective’ factors such as performance, efficiency and 
measurable contingencies (Pollitt, 2001). 
 5 
environmental demands, and fulfilling institutional expectations) rather than 
internal organizational pressure (e.g., managing internal bureaucratic politics).
3
 
This study employs institutional isomorphism to explain innovation 
adoption in local government. The perspective of institutional isomorphism is 
based on a logic of appropriateness that supports organizational legitimacy or 
symbolism in explaining and justifying actions (March and Olsen, 1989). In 
particular, institutional isomorphism focuses on the relationship with other 
organization rather than the characteristics of innovation itself in explaining 
innovation adoption. Innovation adoption and diffusion occur when organizations 
are under political influence and secure legitimacy (coercive isomorphism), or 
when organizations follow the early adopter to respond to uncertainty (mimetic), 
or because of professionalization (normative).  
Another weakness of the existing research is that it did not provide a 
comparative perspective on innovative adopter vs. non-innovative adopter. 
Previous research has given limited insight into why some municipalities 
introduce an innovation later than other early municipalities. According to 
innovation diffusion theory, innovations are diffused through certain 
communication channels over time among the members of a social system (e.g., 
from other organizations and from external pressures, such as citizens, interests 
                                                 
3
 In particular, they suggest that visionary and facilitative IT leadership and values such as 
promoting efficiency and responsiveness play more critical role in adopting IT innovation than 
internal factors such as slack resources, professionalization, bureaucratic politics, and forms of 
governments. 
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group, or businesses). Local governments in the U.S. have served as 
communication channels in innovation diffusion process (Rogers, 1995, 2003). 
These diffusion processes shows an s-curved shape over time. The innovation 
adopter categories in a social system are the innovators, early adopter, early 
majority, late majority, and laggard adopters. The individuals (individual 
organizations) in each adopter categories have similar level of innovativeness 
(Rogers, 1995, 2003). This study shed light on the reason why some 
municipalities choose to be early adopters or late adopters.  
Research Question 
 “Why do local governments adopt innovation?” With this basic question, 
this study will explore several research questions: first, “Do innovative city 
governments require different attitudes and behaviors of CEOs?” This study will 
examine CEOs’ attitudes and behaviors as entrepreneurial attitudes (risk taking, 
proactiveness, and innovativeness) and five discovery skills (questioning, 
experimenting, observing, networking, and associating skills). Therefore, this 
study raises one issue: How much do entrepreneurial attitudes and the discovery 
skills of city managers associate with the level of innovation adoption in their 
local governments?  
Second, “How do city governments gain legitimacy in adopting 
innovation?”, “Are different isomorphic mechanisms associated with the adoption 
level of innovation?”, and “How much do organizational intention to change and 
 7 
early adoption experience associate with the adoption level of innovation?” This 
study examines different isomorphic mechanisms in terms of coercive, mimetic, 
and normative isomorphism. This study raise three questions: 1) How much do 
organizational motivation [coercive, mimetic, normative isomorphism] associate 
with the level of adoption of innovations in local governments?; 2) How much do 
organizational intention to change associate with the level of adoption of 
innovations in local governments?; and 3) Does the experience of early 
innovation adoption associate with the early adoption of innovations related to 
sustainability?  
Third, “Does local hero as innovative city government exist?” In other 
words, “Have innovative local governments as early adopters existed over time 
irrespective of different innovation types and innovation timing? If so, how are 
individual and organizational factors associated with their status as early adopters 
or late adopters?  
With those research questions, this study examines several issues about 
individual and organizational factors which are believed to be associated with the 
degree of innovation adoption empirically. However, this study did not attempt to 
determine causality. This study aims to investigate entrepreneurial attitudes, 
discovery skills, and organizational isomorphic mechanisms associated with the 
adoption of sustainability innovations in the local governments in the United 
States. The adoption of sustainability innovations is measured by index of the 
 8 
Sustainability survey (2010) conducted by the International City/County 
Management Association (ICMA). First, the study aims to measure the attitude 
and behaviors of CEOs (Chief Executive Officers), including city managers, and 
their top administrators
4
 and examine how they are associated with the level of 
sustainability innovation adoption in their organizations. Specifically, this study 
will measure public managers’ perceptions of their entrepreneurial attitude and 
discovery skills that have not been examined in prior local government research 
on innovation.  
Second, at the organizational level, the study measure municipalities’ 
organizational orientation toward change and institutional motivation (i.e., 
coercive, mimetic, and normative isomorphic pressure) and explore how they 
have association with the level of sustainability innovation adoption. In addition, 
this study explores measures the availability and limitations of resources of local 
governments and how they are associated with the adoption of sustainability 
innovations.  
Third, this analysis seeks to identify highly innovative adopters among 
U.S. municipalities that have adopted innovation over time. Previous research has 
focused on investigating the factors associated with one innovation adoption at a 
particular time. This study assumes that there are differences in individual factors 
and institutional factors related to the timing and extent of innovation adoption. 
                                                 
4
 This study focuses on city managers who are the chief executive officers in their governments.  
It also includes chief administrative officers in mayor-council cities who are subordinate to the 
elected chief executive. 
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To identify adopters that have been sustaining high adoption level of innovation, 
this study examine how past adoption level of three innovations are associated 
with the level of sustainability innovation adopted later. For measuring past 
experience of high adoption, this study employs indexes from three surveys, the 
Reinventing local government survey (2003), E-government survey (2004), and 
Strategic practice (2006). Furthermore, this study classifies the change of 
adoption level of innovation over time by tracking how much their governments 
have adopted innovations from the past to the present. For classifying the change 
of innovation adoption level over time, this study compares composite index of 
three surveys (i.e., the Reinventing local government survey (2003), E-
government survey (2004), and Strategic practice (2006)) and index of the 
Sustainability survey (2010). And then, the study tests how CEOs’ entrepreneurial 
attitudes and discovery skills, and institutional motivations are associated with 
increased, decreased, or stable levels of innovation.  
The study conducts empirical analysis that employs a survey instrument to 
measure and account for the association between entrepreneurial attitudes, 
discovery skills, organizational motivation and the level of sustainability 
innovation adoption. This study draws on a survey research of 134 CEOs who 
have positions that might have influence over innovation adoption in their local 
governments. For collecting data, the study identified 264 municipalities over 
10,000 in population that have responded to four surveys on innovative practices 
conducted by the ICMA in past eight years: the Reinventing local government 
 10 
survey (2003), E-government survey (2004), Strategic practice (2006), and the 
Sustainability survey (2010). This study combines the information about the 
adoption of innovations from four surveys with CEOs’ responses in the current 
survey. Socio-economic data and information about variations in form of 
government are also included in the data set.  
Significance of the Study 
There are several contributions this study makes to the literature. First, this 
study directly measures entrepreneurial attitudes and discovery skills of CEOs in 
U.S. municipalities. Even though some previous studies have included variables 
related to managerial attitudes, the variables were proxy. For example, according 
to Damanpour & Schneider (2009), “Pro-innovation attitude” is a composite 
measure of the manager’s responses to public service in the ICMA (Reinventing 
Government (2003)) survey. Therefore, this study rather than measured directly. 
Second, this study examines the role of discovery skills originated in the private 
sector to CEOs at the local government levels. While the former focuses on the 
discovery skills of innovators or executives in ventures or companies having high 
level performance, this study examines how these skills contribute to high 
innovation adoption at the level of municipalities. Finally, this study identifies US 
municipalities that showed high level of innovativeness of low level of 
innovativeness in different time points. Thus, the study can identify those who 
sustain their innovativeness and are not innovative much over time. This allows 
me to examine how the difference in managerial attitudes, discovery skills, and 
 11 
organizational motivations are associated with those who sustain innovativeness 
and do not over time.  
Practically, the result of analysis will help public managers understand the 
importance of their behaviors in enhancing innovation adoption. According to 
Dyer, et al. (2009), one’s ability to generate innovative ideas can be adequately 
explained by a function of behaviors as well as a function of the mind. This 
implies that the CEOs might be innovative leaders by developing their individual 
attitudes and discovery skills.  
Outline of the Study 
The first chapter provides the overall introduction to this study—the 
background, significance of the study, and an overview of the research strategy.  
The second chapter will review and provide critiques on the previous 
research on innovation adoption in local government. Also, this chapter reviews a 
number of theoretical concepts concerned with the adoption of innovation, 
including entrepreneurial attitude, discovery skills for innovation, and institutional 
isomorphism. In addition this chapter presents the research framework and 
develops hypotheses for understanding 1) the influence of entrepreneurial attitude 
and discovery skills at the level of the individual, 2) organizational intention for 
change, organization motivation for the adoption of innovations, and the 
availability of and limitations on resources for early innovation adoption at the 
level of organization.  
 12 
The third chapter provides a detailed description of sample selection and 
measurement strategies including the data collection process, the contents of 
questionnaires and validity and reliability of survey questionnaires, and the 
procedures of data analysis.  
The fourth chapter presents the results of analyses of the data for 
answering the research questions as well as the empirical findings. These results 
will provide an insight into public managers’ behavior and the organizational 
intentions and motivation toward innovation. 
The last chapter suggests the discussion, implications, and conclusion of 
this study. The chapter will discuss theoretical and practical implications for 
public administration and management. The limitations of this study and the 
directions for future study will be concluded in this chapter.    
  
 13 
Chapter II 
Literature Review and Hypotheses 
Overview 
Prior to conducting the primary research, an exhaustive review of extant 
literature was made and synthesized in order to determine the current state of 
research on association among entrepreneurial attitudes, discovery skills, 
institutional motivation, and innovation adoption. This study focuses on the 
innovation adoption in organizations. This study specifically examines the role of 
individuals and institutional motivation in innovation adoption at US 
municipalities. Another key issue in the study is the sustainability of 
innovativeness by identifying ‘local hero’, innovative city government. For this, 
this chapter examines basic concepts on innovation adoption in public 
organization, innovativeness, and some key theoretical concepts including 
entrepreneurship, discovery skills and institutional isomorphism. In addition, this 
chapter reviews the summary and limitation of research on innovation adoption at 
local governments. 
What is Innovation Adoption? 
Clarification of Concepts  
Innovation   
 
The definition of innovation is highly context-dependent.  The current 
situation and perception of people determine which changes are innovative or not. 
People have a tendency to perceive new (as opposite to “old”) changes with 
 14 
original and significant outcome as innovation. Rogers (2003) defines an 
innovation as “an idea, practice, or object that is perceived as new by an 
individual or other unit of adoption” (p. 12). Defining innovation by perception 
indicates that the perception of decision makers in an organization determines 
which change can be regarded as an innovation. For example, in the case of local 
government, whether new changes are radical or incremental is differently 
perceived according to views of decision makers in government (e.g. city 
manager, elected officials, council members, etc.). Also, the value embedded in 
an innovation can be viewed as a controversial issue or acceptable change 
depending on the prevailing moral framework. Furthermore, innovation itself and 
adopting or adapting innovation have different dimensions because the concept of 
innovation encompasses both the process and the outcome of innovation. As for 
the process, the term innovation is routinely employed to describe the external 
sourcing of novel products, services, and processes as well as the internal 
development (Damanpour and Schneider, 2009). The multidimensionality of 
innovation implies that the research on innovation needs to encompass managing 
the development and implementation of innovative ideas and practices as well as 
finding several common requirements of new ideas and practices.   
The multidimensionality of innovation implies the following: a new 
program or practice is an innovation only if it has originality, widespread 
applicability, and radicality based on context-specific consideration. According to 
Harris and Kinney (2003), innovative practices must fulfill the following criteria. 
 15 
First, a change must be original and new to the environment in which it is being 
presented. Second, innovative ideas must be acted upon and applied to real world 
situations and problems. We are not discussing ideas that are not implemented at 
all. Third, innovative change is likely to move beyond incremental change, but 
not necessarily radical or transformative change. To be truly innovative, change 
must be significant and measurably different from the status quo operating system. 
Although these traits are important and desirable, surely it is equally important to 
recognize how policies or management innovations must be “fine-tuned” to their 
specific political and organizational contexts. Accordingly, theoretical and 
contextual research needs to be examined in an attempt to better understand and 
define policy or management innovation.  
 Innovation Adoption vs. Invention 
 
Concerning the complexity of defining the concept of innovation, at the 
organizational level, innovation is generally defined as a process. This allows 
distinction some important concepts related to innovation such as innovation 
adoption and invention. Rogers (1995) distinguishes the innovation adoption 
process into two steps: initiation and implementation by the decision to adopt. 
Others distinguish: the development (invention, generation) and/or use (adoption) 
of new ideas or behaviors (Damanpour and Wischnevsky, 2006; Walker, 2008). 
Invention means that an organization develops a product, process, or practice that 
is new to an organization by itself. Invention leads to the decision to introduce an 
innovation into the organization. Adoption is a decision of “full use of an 
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innovation as the best course of action available” and rejection is a decision “not 
to adopt an innovation” (Rogers, 2003, p. 177). Also, adoption is a process that 
assimilates more “leading” new product, process, skills or practices from outside, 
into the adopting organization (Damanpour and Wischnevsky, 2006; Kimberly 
and Evanisko, 1981; Walker, 2008). Adoption leads to the decision to introduce 
an innovation into the organization. Implementation is the process of putting a 
change into practice. Implementation by itself can lead to the impact of the 
innovation in its environment.   
Emphasizing innovation as adoption implies that officials in an 
organization must decide to adopt a new approach, regardless of whether the idea 
originated in the organization or elsewhere. For example, Mohr (1969, p. 126) 
defines organizational innovation as “the ability of an organization to adopt and 
emphasize programs that depart from traditional behavior”. Nice (1994) viewed 
innovation (change, reform) at the level of state as a program or policy which is 
new to the state adopting it, even if the program may be old or other states have 
already adopted it.   
Svara (2008) and  Roberts and King (1996) distinguish three forms of 
innovation according to the originality of the change in the organization process: 
adoption, invention, and substantial modification and adaptation (or reinvention in 
Rogers’ (1995) terminology). This definition assumes that the forms of innovation 
can be different according to the source of the idea and the organizational process. 
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For example, Svara (2008) used the term “invention” to refer to a change that is 
developed within the organization rather than adopted from another organization. 
Fagerberg et al., (2005) distinguished the difference between origination of a 
practice and its introduction. In other words, invention is the first occurrence of an 
idea for a new product or process, while innovation is the first attempt to put it 
into practice (Fagerberg et al., 2005). According to Mohr (1969), while “invention 
implies bringing something new into being, innovation implies bringing 
something new into use” (p. 112). In this regard, innovation is broader and more 
action-oriented than invention in that innovation incorporates the dimension of 
implementation. Substantial modification and adaptation means that organization 
converts methods or practices from other organizations into new approaches fitted 
into the organization.  
Innovation results from invention—developing an original idea and 
implementing it—but it can also be achieved by adopting (or adapting) an 
approached developed by some other organization. This study focuses on 
adoption.  
Innovation as Organizational Process or Event? 
 
As enunciated above, one of issues in defining innovation is whether 
innovation is regarded as a process or an event. From the progress perspective, 
new ideas or practices are forced to assimilate into organizational process rather 
than remaining as an independent factor. In this regard, innovation can be defined 
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as “nonroutine, significant, and discontinuous organizational change that 
embodies a new idea that is not consistent with the current concept of the 
organization’s business” (Mezias and Glynn, 1993, p. 78). Also, according to 
Walker (2008), innovation itself can be deemed as “a process through which new 
ideas, objects, and practices are created, developed or reinvented, and which are 
new for the unit of adoption” (p. 592). The progress definition of innovation 
highlights the various stages such as identifying problems, evaluating alternatives, 
reaching a decision, and putting innovation in use (Rogers, 1995). In addition, this 
perspective focuses on several issues at the various stages such as the role of 
communication in facilitating successful innovation, the characteristics of 
individuals or stakeholders in the innovation process (Gopalakrishnana and 
Damanpour, 1992; Rogers, 1995); and continuing interaction between different 
actors and organizations (Fagerberg et al., 2005). That is, innovation as a process 
can be depicted as a socially constructed process including the development and 
implementation of new ideas (Van de Ven, 1986) rather than simple idea, practice, 
or object as output.  
Even though the event definition of innovation does not necessarily ignore 
the processes engaged in innovation, from this perspective, innovation adoption or 
implementation occurs when innovation is put to practice within the organization 
(Cooper, 1998). The event perspective usually focused on the types or 
characteristics of adopters different from non-adopters. This perspective takes an 
advantage in assessing organizational characteristics, structures or strategies that 
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promote or hinder innovation adoption.  
Policy Innovation vs. Management Innovation 
 
Policy innovation could be simply defined as a new policy or the adoption 
of new programs. Walker (1969) and Gray (1973) define innovation in the area of 
public policy making as any “law, which is new to the state adopting it” (p.1174; 
Nice, 1994). Specifically, policy innovation could be defined as a radical idea 
developed with the purpose of challenging the status quo, introduced and 
implemented through efficient means by and with the support of new elements in 
the policy making system. Management innovations can be referred to as the 
products of institutional interaction between leadership and bureaucrats, and 
professional network and knowledge with intention to enhance organizational 
performance and its long-term strength and survival (Kwon, 2006).   
It is difficult to distinguish policy innovation from management 
innovation as both accompany the complex innovation adoption process within 
the organization. The adoption of most innovations presents risks to an 
organization because they challenge organizational rules, values, and behaviors 
by inducing a change of the organizational structure and processes. Also, the 
adoption of policy innovation has more pressure from local communities and 
political turbulence than management innovation (Walker, 2006, 2007).   
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Even though studies on policy innovations can provide insights into what 
factors may influence the adoption of management innovations in municipal 
governments, the explanatory factors could be different from those of policy 
innovations. The adoption of management innovations needs to consider the 
importance of institutional factors, bureaucratic characteristics, and professional 
communication networks as well as political and socioeconomic characteristics 
(Kwon, 2006). For example, communication network among managers or 
professional bureaucrats serves as a channel to share strong normative values to 
CEOs (city managers or professional bureaucrats) in municipal government units 
(DiMaggio & Powell, 1983). Also, a risk-taking leadership has a significant 
association with innovations (Moon and Bretschneider, 2005). Regional density 
may play a role in explaining municipal management innovations in that it serves 
as competitive circumstances to bureaucrats in municipalities to attract citizens 
other localities (Schneider, Teske, and Mintrom, 1995). Regional proximity also 
explains how ideas diffuse. According to Kwon (2006), bureaucratic structure, 
managerial characteristics, and regional density are critical factors in influencing 
whether or not municipal governments and agencies adopt new management 
trends.
5
  
                                                 
5
 These arguments could be controversial. For example, institutions such as a city’s bureaucracy, 
business, and interest groups, not to mention various contextual factors, are all capable of 
influencing the development of policy. The role of leadership, particularly vision and a willingness 
to divert from political norms, will be presented as being key to the inspiration and 
implementation of innovative policy.   
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In addition, policy innovation requires more complex political process 
than management innovation because it needs to acquire political supports from a 
wider set of stakeholders, many of whom are non-governmental organizations. 
Politicians and elected officials in policy innovation adoption serve as policy 
entrepreneurs “who seek to initiate dynamic policy change” (Mintrom, 1997, p. 
738). In particular, in the process of agenda setting, entrepreneurs pursue their 
ideas by identifying problems, coordinating a policy network, shaping terms of 
policy debates, and building coalitions (Mintrom & Vergari, 1996). The early 
literatures on innovation mainly focus on the adoption or diffusion of ‘policy’ 
innovation.  For example, the studies of innovation adoption in governmental 
organization have indicated that political and socioeconomic factors have been 
linked to policy innovations rather than management innovation (Kwon, Berry, 
and Feiock, 2009).  
Innovation Adoption in Public Organizations  
Innovation is alternative resources of organizational change for enhancing 
organizational growth or effectiveness in both private and public sector 
organizations. Since Schumpeter (1911) distinguished innovation in products and 
in processes, innovations in private sector have been regarded as technological 
change to create firms’ competitive advantages and to play a central role in 
economic growth. Those product or process improvements may be adopted from 
other organizations, e.g., through benchmarking, or developed within the 
organization through investment in R&D.  However, the concepts of innovation in 
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public organizations are different from that of the private sector due to several 
reasons: nature of the tasks assigned to different public organizations; emergence 
of policies and programs through the political processes; openness of public 
organizations to outside influences and criticism flowing through the political and 
media processes; requirement to reconcile competing values and interests; and 
greater insistence on transparency and accountability (Borins, 2006). Based on 
these general conditions, innovation might not be a concept that was well received 
in the public sector.  
There have still been prejudices against the relationship between 
organizations in public sector and innovations. For example, governmental 
organizations tend to resist change for maintaining policies, programs, and 
practices stably. Also, control-oriented hierarchical structure of governmental 
organization has been primarily designed for controlling costs and stability. This 
governance structure or status quo bias has been criticized as highly rigid and 
unable to cope with new change, but ironically because of that, innovative 
potential is noticed there (Mintzberg, 1979). Innovation has been recognized as a 
means for public bureaucracies, to transform them into more responsive to 
improve public services and performance more efficiently and effectively or to 
seek institutional legitimacy (Mack and Vedlitz, 2008). Accordingly, the 
innovations in the public sector are sometimes likely to be recognized as “good 
thing” or enhancing “public value”. However, it is not clear how public values are 
served from government innovation. Also, even though the output of innovations 
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may emerge through interactions involving various external and internal 
stakeholders in the implementation stage, little is known about innovation process 
within public organizations (Walker, 2002). According to Denhardt (2002), the 
politics of change in public organizations is considerably more complex than that 
in private ones, and many employees in public organizations are risk averse, in 
that they place a high value on not taking risks or making mistakes. Thus, even 
when agencies are encouraged to be innovative, bureaucrats have incentives to be 
resistant to change (Romzek and Ingraham, 2000). In spite of that, it is difficult to 
deny that innovation is essential resource to improve public services; it is neither 
optional nor a luxury, but needs to be institutionalized as a deep value (Albury, 
2005).  
Another innovation issue in public sector is related to not only enlarging 
the scope or speed of innovation but enhancing organizational absorptive or 
innovative capability to adopt and implement innovation more effectively.  
Furthermore, another difference between the private and public sector is the 
emphasis on invention versus adoption. Important private sector innovations are 
inventions that give a company an advantage over competitors. Other companies 
that adopt or copy the new product or service may be successful if they can 
reduce the cost of the product or service, but they are not viewed as innovative. 
Rogers and Kim (2003) distinguishes between invention, the creation of a new 
idea, and innovation, and defines innovation as the adoption of an existing idea 
for the first time by a given organization.  
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Overall, innovation can be defined as a process through which new objects 
and practices are invented, adopted, and reinvented for the purpose of 
accomplishing organizational goals. Even though innovation in the public sector 
can be the forms of adoption, adaptation, and invention, this study focuses on the 
adoption of innovation at the level of organization (i.e., municipalities).  
Sustainability of Innovativeness  
So far, this study has reviewed the following questions: what is innovation? 
How does innovation adoption occur and spread throughout the course of an 
innovation’s life cycle? Is innovation in the public sector different from 
innovation in the private sector? All these are important questions; however, an 
important but less explored question remaining is: “what leads some organizations 
to sustain their innovativeness more than others?” This does not suggest that 
continuous change is always more desirable and effective than discontinuing 
change, but that if an organization has sustained innovativeness, it implies that the 
organization has achieved continuous improvement, continuous learning, and 
constant adaptation to changing conditions (Wilson, 2009). However, it is not 
easy to sustain continuous change or high-level innovativeness. This study 
explores the roles of public managers, organizational motivation, and 
organizational resources in sustaining innovativeness.  
 
Local Hero 
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Innovation is not an enterprise of a single innovator: it needs a network 
building effort. However, according to Van de Ven (1986), innovative ideas do 
not penetrate into larger social systems without champion. In this regard, it is still 
important to explore and identify common factors that affect early adoption of 
innovations in organizations.  
Over the past two decades, common factors on high rates of adoption in 
cross-sectional studies of local governments have been examined; however, 
sustainability of innovativeness in local governments has been studied very little. 
To examine sustained innovativeness in local governments, a local hero needs to 
be identified. This study defined “local hero” as innovative local governments that 
have sustained high levels of innovation adoption. The definition of a local hero 
seems to be similar to the ‘early adopter’ known in adoption and diffusion theory 
literature. Local heroes are different from early adopters in that local heroes have 
sustained their positions as early adopters over time. Identification of local heroes 
is an important issue as it gives insight into searching for distinct factors that are 
associated with successful and continuous innovation adoption as well as 
alternative explanations of a tendency to innovate. This study, which surveyed a 
total of 134 CEOs as innovation heroes, did not deny that the role of elected 
politicians is crucial in adopting new policy agenda or in controlling the allocation 
of resources (Walker, 2006). However, when considering that the adoption of 
innovation in the organizational level accompanies the change of value and the 
issues of accountability of leadership (Svara, 2009), CEOs’ authorities, 
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discretions, and accountabilities in their municipalities are expected to depend on 
their form of government. For example, form of local government such as mayor-
council and council-manager forms affect shaping the political pressures and 
considerations of local government officials. In the mayor-council form of 
government, the chief executive faces re-election pressures, which it makes 
decision making process in mayor-council form be passive. In other words, it is 
difficult to predict a proactive mayor’s roles in adopting innovation. This situation 
can be applied to mimetic or coercive pressures. The political pressure of 
reelection forces the mayor-council governments to choose a public program in 
which their constituents are interested. The decision to adopt innovative policies 
and programs with weak social expectation takes a relatively high political risk 
rather than the decision to mimic early adopters. They also have less exposure to 
professional norms. It implies that municipalities with mayor-council form are 
more likely to become late adopters in adopting innovation. In contrast, council-
manager governments face less intense election pressures because the political 
pressure is less focused on a single individual and blame for unpopular decisions 
is more easily dispersed.  
Innovativeness 
 
According to Rogers (2003), innovativeness has an influence on the 
adoption of innovation.  The concept of innovativeness is not limited to 
characteristics of a person or individual organizations. According to diffusion 
theory, the rate of adoption follows an S-shaped logistic curve when plotted over 
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a length of time. Rogers (2003) looks into how innovations spread and group the 
roles of actors in the innovations diffusion processes into five categories on the 
basis of ‘innovativeness’: innovators, early adopters, the early majority, the late 
majority, and laggards. For Rogers, “Innovativeness is the degree to which an 
individual (organizations) or other unit of adoption is relatively earlier in adopting 
new ideas than other members of a system” (Rogers, 2003, p. 22). 
Central to the notion of successful innovation is the identification of 
‘innovative adopters’, the adopters who have sustained innovativeness, and the 
characteristics of the innovative adopters.  
 
Entrepreneurship in Innovation Adoption  
Role of Public Entrepreneurship in Innovation Adoption 
Public Entrepreneurship  
 
Public entrepreneurship has been discussed in a variety of fields. Robert 
Dahl (1961) introduced the idea of political entrepreneurship by describing 
political entrepreneur as “a leader who knows how to use his resources to the 
maximum” (p. 6). Lewis defined the public entrepreneur as “a person who creates 
or profoundly elaborates a public organization so as to alter greatly the existing 
pattern of allocation of scarce public resources” (1984, p. 9). From the perspective 
of entrepreneurial orientation, public entrepreneurship is regarded as a function or 
leader for enhancing efficiency and flexibility of governments. From this 
perspective, public entrepreneurship can be defined as “the process of creating 
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value for citizens by bringing together unique combinations of public and/or 
private resources to exploit social opportunities” (Morris and Jones, 1999, p.74); 
and “a means of achieving more efficient, flexible, and adaptable management in 
a turbulent and competitive environment” (Moon, 1999, p. 31).  Or, public 
entrepreneurship can be described as the exploitation and generation of an 
innovative idea and its design and implementation into public sector practice
6
.  
In the 1990s, both New Public Management (NPM) and “Reinventing 
Government” (by Osborne and Gaebler (1992)) provided momentum for 
entrepreneurship at the level of governmental organization. Osborne and Gaebler 
(1992) present ten principles for building entrepreneurial government. They argue 
that the government runs like a business, e.g., that government should consider 
customers’ needs and become more flexible, more efficient, more competitive, 
and less hierarchical or bureaucratic. In addition, NPM significantly contributed 
to an understanding of the entrepreneurial spirit and the construction of an 
entrepreneurial-oriented government (Grossman, 2008; Kim, 2007; Edwards et al., 
2002).  Entrepreneurial government or practices stress the market-based approach 
for better operational performance and are referred to as major tools for 
“innovation and productivity in both private and public sector” (Kim, 2007, p. 2).  
However, the concept of a public entrepreneurship as an innovation has 
both its supporters and its opponents. That is, proponents suggest that 
                                                 
6
 In the field of policy, policy entrepreneurs play a critical role in explaining policy change. For 
example, they serve as agents for policy change by contributing to promoting or facilitating the 
agenda-setting in the whole process. 
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entrepreneurship is an appropriate way of introducing innovation to public 
bureaucracies and enhancing the operation of public organizations (Behn, 1998; 
Osborne and Gaebler, 1992; Peters, 1996; Roberts and King, 1996; and Mack, 
Green, and Vedlitz, 2008), while critics propose that their independent activities 
can cause damage to the accountability (such as, probity, fairness, and justice) of 
entrepreneurs (deLeon and Denhardt, 2000; Gawthrop, 1999; Terry, 1998). Borins 
(2000) suggested that innovation for enhancing effectiveness and efficiency can 
succeed in the environment with little damage to traditional values in the public 
sector through the case of the innovators of New Public Management (NPM).  
Role of Public Entrepreneurs in Innovation Adoption 
 
While the term ‘entrepreneur’ was originally used to refer to innovators in 
the private sector, the concept of entrepreneur has been rightfully applied to 
individuals in the public sector.
7
 For example, entrepreneurs in the public sector 
such as elected officials, managers, bureaucratic employees, are assumed to have 
the capability of encouraging and applying innovation to modify the way that 
public organizations operate and to foster change in their organizations (Mack, 
Green, and Vedlitz, 2008).  
                                                 
7
 The definition of entrepreneur needs to be distinguished from that of innovator in the diffusion 
theory. Innovator can be defined as the group of individuals (individual organizations) to who 
introduce, translate, and implement an innovation into public practice in the stages in innovation 
adoption curve. According to Rogers (2003), innovators are willing to take risks, youngest in age, 
have the highest social class, have great financial lucidity, very social and have closest contact to 
scientific sources and interaction with other innovators.  
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Innovation has been largely dealt with in the leadership studies. Therefore, 
innovative leadership is considered as action-oriented and makes a strong 
commitment to change established routines and practices (Moon et al. 1999). 
Innovative leaders are actively engaged in management systems and encourage 
employees to propose and implement new ideas and practices without fear 
(Moynihan and Ingraham 2004). Innovative leadership consistently proves to 
have an important effect on the innovation (Ingraham and Donahue 2000; Mohr 
1969; Moynihan and Ingraham 2004).  Also, for successful and sustained 
innovation, the role of entrepreneur, who is responsible for combining knowledge, 
capabilities, skills, and resources necessary, is also important (Jan et al., 2005). 
Entrepreneurs are willing to take risk and consistently undermine obstacles their 
innovations face (Sanger and Levin 1992). Schumpeter (1996), as one of 
characteristics of successful innovation process, emphasizes that innovation is 
usually driven by entrepreneurs who were “new” men who were not already 
prominent in business circles. This entrepreneurship, however, may be restricted 
in public organization because political environments do not tolerate failure from 
public managers (Linden, 1990, pp. 27-28).  
Manager’s Attitude toward Innovation Adoption   
Individual Role in Innovation Adoption   
 
The commitment of public manager to innovation is a critical factor for 
successful innovation because successful implementation of innovation depends 
on the capacity of the public managers. However, some individuals are by their 
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nature more willing to take the risk of trying out an innovation, while others are 
suspicious of a new idea and hesitant to change their current practice (Mun et al., 
2006). Also, an individual’s willingness to innovate is a persistent trait that is 
reflective of an individual’s underlying nature when exposed to an innovation. In 
the innovation diffusion process, people react differently to a new idea, practice, 
or object due to their individual differences in innovativeness, such as a 
predisposed tendency toward adopting an innovation (Rogers, 2003).  
There is strong reason to believe that some types of traits might be helpful 
to innovation capacity in organization. Creativity is critical to organizational 
success in that it helps the individuals and organization to respond to innovation 
actively (Adams et al., 2006). Although creative individuals may or may not 
produce innovation, an organization with more creative individuals has more 
possibility to implement innovation successfully. Kirton (1976) suggests two 
types of creative individuals: adaptors as the type of people who try to find better 
ways of doing their work, and innovators as the type of people who try to find 
different ways of doing their work. This distinction is similar to different types of 
innovation: adoption and invention or between marginal adjustments to existing 
practices versus adoption of new practices. According to Kirton (1989), the key 
point is to find a balance between the roles adaptors who make the organization 
more stable and the roles of innovators who make the organization more dynamic 
(Adams, R. et al., 2006). On the other hand, the effort for more professional 
knowledge and skill of individuals are also critical factors in innovative capacity 
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in organization. In particular, in the case of innovation involving new 
technologies and proposals, the active commitment of individuals with 
professional knowledge and skills is required for successful innovation. 
According to Damanpour (1991) and Mohr (1969), innovative organizations tend 
to be more professional than non-innovative ones. From the perspective of 
leadership, how the interactions between entrepreneurs as leaders and creative 
individuals as followers enhance the innovative capacity of organization is 
another critical issue.  
 Manager’s Entrepreneurial Attitudes toward Innovation Adoption 
 
Similar to the general concept of entrepreneurship, public 
entrepreneurship also encompasses different dimensions. Broadly speaking, study 
on public entrepreneurship has proceeded at the two levels: the individual-
oriented approach and the organizational (functional) approach. For example, 
Roberts and King (1996) suggest that public entrepreneurs are highly intuitive, 
capable of critical and analytical thought, are able to instigate constructive social 
interaction, have a well-integrated personality, possess highly developed egos, 
exercise good leadership skills, and are creative.  On the other hand, Drucker 
(1985) asserts that entrepreneurship does not involve individual characteristics, 
but organizational characteristic that improve organizational performance or 
productivity.  
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The diverse characteristics of entrepreneurship are also reflected in the 
multidimensional aspect of public entrepreneurship. Among these 
multidimensional aspects, risk-taking, innovativeness, and promotiveness 
(proactiveness) are crucial factors for understanding public entrepreneurial spirits 
or practices (Bagheri, 2009; Kim, 2007; Slevin and Covin, 1990; Collins and 
Moore, 1970 et al.). First, the issue of risk plays a critical role in explaining the 
entrepreneurial behavior because risk is associated with several core issues of 
entrepreneurship such as opportunity recognition, opportunity evaluation, and 
decision making. Risk taking propensity depends on the situations around 
entrepreneurship. Risk-taking
8
 refers to “the willingness to pursue risky 
alternatives and tolerance of reasonable failures” (Kim, 2007, p. 41). It involves 
the determination and courage to make resources available for projects that have 
uncertain outcomes. According to Morris and Jones (1999), public entrepreneurs 
take relatively big organizational risks without taking big personal risks. On the 
other hand, private entrepreneur assumes significant personal and financial risk 
but attempts to minimize them (Kearney, Hisrich, and Roche, 2009).   
                                                 
8
 Generally, risk can be defined as imperfect knowledge where the probabilities of the possible 
outcomes are known, and uncertainty exists when these probabilities are not known (Hardaker et 
al., 1997). According to Knight (1921), uncertainty has three types: risk, which can be measurable 
statistically; ambiguity, which can be hard to measure statistically; and true uncertainty which is 
impossible to predict statistically. In this respect, uncertainty is the source of risk. Sometimes 
entrepreneurs are associated with true uncertainty as well as risk. From the perspectives of 
manager, risk is recognized as following three ways: first, risk is seen as associated with the 
negative outcomes; second, risk can better be defined as an amount to lose (expected to be lost) 
than moments of the outcome distribution (a probability concept); and third, there are financial, 
technical, marketing, production, and other aspects of risk, and risk could not be captured by a 
single number or a distribution (March, J. G., and Shapira, Z. 1987).    
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Second, innovativeness refers to seeking creative, new solutions to 
problems and needs (Kim, 2007; Davis et al., 1988): “a repacking of existing 
concepts to create new realities” (Keys, 1988, p. 62). It also refers to the ability to 
generate ideas that will culminate in the production of new products, services, and 
technologies.  According to Morris and Jones (1999), innovativeness in the public 
sector focuses more on novel process improvement, new services, and new 
organizational forms than the opening of new markets, new product, and new 
technologies.   
Third, promotiveness (or proactiveness) means the power or initiative to 
induce change or innovation. Salazar (1992) describes proactiveness as “the 
action for creative solutions, service delivery, taking the initiative to introduce 
change, implementation, and responding to opportunities” (p. 33). It indicates top 
management’s stance towards opportunities, the encouragement of initiative, 
competitive aggressiveness, and confidence in pursuing enhanced competitiveness 
(Morris 1998). Though the fact that organizational proactiveness is positively 
associated with the performance is common to both public and private 
entrepreneurship, there are differences in proactiveness between two sectors 
(Kearney, Hisrich, and Roche, 2009). Public entrepreneur uses opportunity to 
distinguish their public enterprise and leadership style from what is the norm in 
the public sector (Ramamurti, 1986).    
The Role of CEOs’ Entrepreneurial Attitudes on Innovation Adoption 
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Public sector organizations face several barriers to innovation, including 
lack of incentives, insufficient funding, short-term pressures associated with 
politics and reelection, and need for public support (Ho, 2002; Stone 1981). Yet, 
in getting over these barriers, leaders of organizations can influence workers’ 
motivation and job satisfaction, create a work and social climate to improve 
morale, and encourage and reward innovation and change (Damanpour and 
Schneider, 2006). Furthermore, given that the adoption decision is usually made 
by a manager, organizational leaders’ characteristics are expected to influence the 
adoption of innovation (Damanpour and Schneider, 2008).  
Even though the individual characteristics of managers such as 
demographic and personal traits can influence innovation adoption, these need to 
be linked to organizational characteristics. First, given that innovative practices 
inherently accompany risk and cost, the adoption of innovation can be influenced 
by a manager’s attitude on risk. If the manager has high risk aversion, he/she will 
be reluctant to adopt innovation.  Second, the adoption of innovation is influenced 
by organizational leaders’ values, including pro-innovation attitude (Moon and 
deLeon, 2001; Rivera, Streib, and Willoughby, 2000) and perceptions of 
alignment of their interests and the innovation (Berry, Berry, and Foster, 1998).  
Managers’ pro-innovation attitude or managerial innovation orientation positively 
affects innovation adoption (Damanpour, 1991; Moon and Norris, 2005). Studies 
of organizational innovation have found that senior managers enhance innovation 
adoption by creating a favorable climate toward innovation (Damanpour, 2006 
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and 2008). For instance, innovation in information technologies in both public 
and private sectors is facilitated by managers’ proactive orientation toward 
adopting new technology (Moon and Bretschneider, 2002). Public managers who 
have an entrepreneurial orientation view innovation as a solution to the need for 
change (Borins, 2000; Teske and Schneider, 1994). Therefore, this study suggests 
the following hypotheses:   
H1. City governments having CEOs with risk-taking attitude are more 
likely to adopt innovation.  
H2. City governments having CEOs with proactive attitude are more likely 
to adopt innovation.  
H3. City governments having CEOs with innovative attitude are more 
likely to adopt innovation.  
 
Discovery Skills  
In the private sector, an entrepreneurs’ ability to discover opportunity is 
recognized as a core value. Dyer, et al. (2009, 2011) presents five discovery skills 
commonly used by the most innovative entrepreneurs: associating, questioning, 
observing, experimenting, and networking. Five discovery skills are answers to 
the following questions: How successful business men come up with disruptive 
ideas? ; What makes them different from other executives and entrepreneurs?; and 
How do they do? According to Dyer, et al. (2009, 2011), innovative entrepreneurs 
to extend their own knowledge domains by meeting people with different kinds of 
ideas, perspectives, and fields while most executives network to access resources, 
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or to boost their careers. First, associating, or the ability to successfully connect 
seemingly unrelated questions, problems, or ideas from different fields, is central 
to the innovator’s ‘DNA’. The more diverse our experience and knowledge, the 
more connections the brain can make. Fresh inputs trigger new associations; for 
some, these lead to novel ideas. Second, innovators constantly ask questions that 
challenge common wisdom. They try to find the right question, rather than the 
right answer. Third, they scrutinize common phenomena, particularly the behavior 
of potential customers. Fourth, like scientists, innovative entrepreneurs actively 
try out new ideas by creating prototypes and launching pilots. They stress the 
importance of creating a culture that fosters experimentation. Fifth, they devote 
time and energy to finding and testing ideas through a network of diverse 
individuals. These skills originated in the private sector, and accordingly, these 
characteristics seem to be more relevant to the private sector than to the public 
sector and difficult to be adopted completely at the local government levels. In 
spite of that, these five skills can also be applied by managers in the public sector 
because these skills can be learned and improved by practice (Dyer et al., 2009, 
2011). 
The Role of CEOs’ Discovery Skills on Innovation Adoption 
 
Five discovery skills developed by Dyer, et al. (2009, 2011) explain the 
inventing skills or the habits of the most successful and innovative entrepreneurs 
in the private sector: associating, questioning, observing, experimenting, and 
networking. Furthermore, Dyer, et al. (2009, 2011) suggested that entrepreneurial 
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attitudes can be positively associated with discovery skills. In compliance with 
these arguments, the study hypothesizes as follows:  
H4. City governments having proactive CEOs with observing skills are 
more likely to adopt innovation.  
H5. City governments having proactive CEOs with questioning skills are 
more likely to adopt innovation.  
H6. City governments having proactive CEOs with experimenting skills 
are more likely to adopt innovation.  
H7. City governments having proactive CEOs with networking skills are 
more likely to adopt innovation.  
H8. City governments having proactive CEOs with associating skills are 
more likely to adopt innovation.  
 
Institutional Motivation on Innovation Adoption:  
Role of Institutions 
Institutionalism   
 
All organizations have their own missions and goals for their legitimate 
and long survival. At the level of organization, in particular, for public 
organizations, institutions can be regarded as organizational forms and functions 
for legitimating their beings politically through conforming to social expectations 
(DiMaggio and Powell, 1983).  The scope of institutions includes informal 
routines or relationships as well as formal institutions and practices. For example, 
Levi (1990) argues that “the most effective institutional arrangements incorporate 
a normative system of informal and internalized rules” (p. 409). North (1990) also 
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agrees that the most significant institutional factors are often informal (p. 36). 
However, new institutionalism is very much in vogue in that “institutionalism” 
covers a wide range of theories, including rational choice, sociological and 
historical approaches. New institutionalists raise the issues of how institutions 
affect agencies or actors, from the perspective that institutions shape action 
because they offer opportunities for action and impose constraints. 
According to Hall and Taylor (1996), new institutionalism has three 
different intellectual approaches. First, the sociological definition conceptualizes 
institutions in terms of norms and values. March and Olsen (1984) defined 
institutions as collections of interrelated rules and routines. From this perspective, 
institutions internalize elements of cultural and normative contexts. The main 
focus of this perspective is how the institutional arrangements within a society 
shape human behavior. Therefore, March and Olsen (1984) suggested that ideas 
and interests should considered as essentially framed by the institutions within 
which they are set, because human behavior and thought is fundamentally 
constrained by the institutions in which they are located. Second, rational choice 
institutionalism stresses formal logic and methods like the rules of the political 
games rather than less precise variables such as norms and beliefs. This 
institutionalism discovered laws, made models and understood and predicted 
political behaviors in a deductive way (Levi, 1988). This perspective focuses on 
how institutional rules alter the behavior of intended rational individuals 
motivated by material self-interest. These economic institutionalisms mainly 
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consist of theories derived from ‘transaction cost’ and ‘principal-agent’ theories. 
Thirdly, historical institutionalism is basically interested in understanding and 
explaining real world events and outcomes. This approach argues that particular 
historical outcomes can be explained through examining the way in which the 
political institutions had structured the political process (Steinmo, 2001; Thelen et 
al., 1992). However, unlike the rational choice approach, historical 
institutionalism understands institutions as intervening variables rather than the 
only important variables for understanding political outcomes (Steinmo, 2001). 
For example, historical institutionalism assumes that a historically constructed set 
of institutional constraints and policy feedbacks structures the behavior of 
political actors and interest groups during the policy-making process (Immergut, 
1998).  
The Explanation of Institutions on Innovation Adoption   
 
The institutional perspective clarifies the role of institutions in innovation 
adoption or diffusion. Institutional theory focuses on the similarities in 
institutional arrangements across different organizations and provides an 
explanation for these similarities.  At the organizational level, institutional theory 
explains how the organization adapts to a symbolic environment of cognitions and 
expectations and a regulatory environment of rules and sanctions. The theory uses 
some assumptions and key concepts such as bounded rationality, uncertainty 
avoidance, loose coupling, and decision making under ambiguity (Meyer and 
Rowan, 1977; DiMaggio and Powell, 1983). Previous studies in innovation 
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diffusion or adoption assume that rational adopters make decisions and choices 
based on the information that is received via communication and social networks, 
and that organizations within a group are free and independent to choose to adopt 
(or not to adopt) an innovation (Rogers, 2003; March, 1978, 1991). However, 
institutional perspective assuming bounded rationality can be thought of as one of 
constructivism, which has internally various considerations of legitimacy, 
symbolism and fashion. In other words, the evolution of organizations cannot be 
adequately explained solely by objective factors such as performance, efficiency 
and measurable contingencies. From the perspective of institution, organizations 
can adopt innovative practices even if these practices do not necessarily enhance 
organizational performance. For organizations, socially credible practices are 
easier to accept than efficient practices because they provide legitimacy for the 
organization’s viability for conforming to social expectation.     
Another important assumption of institutionalism is that organizations are 
open systems that are strongly influenced by their environments and that socially 
constructed knowledge and norms exercise enormous control over organizations 
(March and Olsen, 1989; Scott, 2003). The institutional isomorphic processes also 
provide theoretical lens for explaining why different organizations that face a 
similar set of environmental conditions make homogeneous decisions.  According 
to DiMaggio and Powell (1983)
9, institutional isomorphism is a “constraining 
                                                 
9
 Institutional isomorphism can be referred to as homogeneity of organizational structure, which 
used to stem from the institutional constraint imposed by the state and the professions (DiMaggio 
and Powell, 1983). 
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process that forces one unit in a population to resemble other units that face the 
same set of environmental conditions”(p. 149). Organizations try to resemble 
other organizations not just for resources and customers, but for political power 
and institutional legitimacy, for social as well as economic fitness (DiMaggio and 
Powell, 1983).  According to their study (1983), institutional pressure causes 
organizations to become more similar, and institutional isomorphism is a function 
of constraining process that forces one organization to resemble other 
organizations.  
What is Institutional Isomorphism 
Institutional isomorphism implies that when an organization makes a 
decision on the adoption of innovation, the organization takes other organizations’ 
actions into account. That is, under their competing environments with 
uncertainty and constraints, organizations compete for institutional legitimacy for 
social and economic rewards as well as resources, consumers, or political power 
(DiMaggio and Powell, 1983). In their study of The Iron Cage Revisited, 
DiMaggio and Powell (1983) identify three types of institutional isomorphism 
changes: coercive isomorphism, mimetic isomorphism, and normative pressure.  
Coercive Isomorphism  
 
The mechanisms differ, however, in the uniformity and timing of their 
impact.  Coercive isomorphism stems from political influence and the problem of 
legitimacy. It means an organization adopts a particular form because it is under 
pressures or instructions from other powerful organizations in which it is 
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subordinate. While some are governmental mandates, others are derived from 
contract law or financial reporting requirements. For example, municipalities are 
influenced, formally or informally, by higher level governments in adopting new 
mandates, regulations, or legal requirements. These coercive pressures result in 
higher uniformity than mimetic and normative isomorphism.  
Mimetic Isomorphism  
 
Organizations may respond to uncertainty by mimicking other 
organizations within their fields that they perceive to be more legitimate or more 
successful (e.g. programs of cities with higher rankings of livability). That is, 
modern organizations facing uncertainty (e.g., situations with ambiguous causes 
or unclear solutions, poorly understood technology, or ambiguous goals) respond 
to it by mimicking the decision of other similar organizations. Also, the concept 
of mimetic isomorphism is regarded as an inexpensive form of ‘problemistic 
search’ in behavioral theory as well as a response to uncertainty (DiMaggio and 
Powell, 1983, p. 151). The ubiquity of certain kinds of structural arrangements 
can more likely to be credited to the universality of mimetic processes than to any 
concrete evidence that the adopted models enhance efficiency. It implies that 
mimetic behavior is more likely to happen in situation with high uncertainty. The 
organizations by mimetic process are likely to be late majority or late adopters in 
diffusion theory. Either a skilled labor force or a broad customer base may 
encourage mimetic isomorphism.   
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Normative Isomorphism  
 
Normative isomorphism is associated with professionalization, by which 
they mean the shaping of professions through the development and 
implementation of norms and standards. Professionalization serves as two 
important sources of isomorphism: “the resting of formal education and of 
legitimation in a cognitive base produced by university specialists; the growth and 
elaboration of professional networks that span organizations and across which 
new models diffuse rapidly” (DiMaggio and Powell, 1991, p. 71).  For example, 
the professional associations may exert pressure on the organizations by 
establishing a cognitive base and legitimation for the autonomy of the field (e.g., 
ICMA’s conferences). The filtering of personnel, such as the hiring of individuals 
from firms within the same fields, the recruitment of fast-track staff from a 
narrow range of training institutions, and common promotion practices, is one 
important mechanism for encouraging normative isomorphism. (DiMaggio and 
Powell, 1991, p.71). In particular, personnel flows within an organizational field 
are further encouraged by structural homogenization. Organizational prestige and 
resources are key elements in attracting professionals. Furthermore the exchange 
of information among professionals helps contribute to information flows and 
personnel movement across organizations. In particular, given that pioneers and 
early adopters do not have anyone to copy and they help to shape professional 
norms, not just follow them, inventors and early adopters are more likely to be 
explained by normative isomorphism.   
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The Role of Institutional Isomorphism on Innovation Adoption 
 
From the perspective of institutional isomorphism, innovation adoption 
and diffusion occur when organizations are under political influence and secure 
legitimacy (coercive isomorphism), or when organizations follow the early 
adopter to respond to uncertainty (mimetic), or because of professionalization 
(normative). This view can be applied to explain the process of innovation 
adoption in public organizations. In terms of institutionalism, the adoption of 
innovation arises from securing organizational legitimacy and symbolism under 
the institutional constraints imposed by the higher government and the professions 
rather than enhancing performance or efficiency. It does not imply that 
constructivism is more relevant than functionalism in explaining adoption of 
innovation. Although more and more bureaucrats and politicians follow the ‘logic 
of consequentiality’, a logic of appropriateness supports organizational legitimacy 
or symbolism in explaining and justifying actions (March and Olsen, 1989). 
Improving efficiency and/or effectiveness is not a necessary condition or 
the only motivation for innovation adoption. The efforts to achieve rationality or 
legitimacy with uncertainty and constraint are a crucial explanation for leading to 
innovation adoption (institutional isomorphism). The similarities caused by these 
three processes allow organizations to interact with each other more easily and to 
build legitimacy among organizations.  
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As shown by DiMaggio and Powell (1983), three mechanisms of 
institutional isomorphism explain how organizations make changes increasingly 
toward structural homogeneity or conformity. These choices aim for acquiring 
organizational legitimacy, lessening risk and cost under uncertainty, and 
subordinating other powerful organizations. The three mechanisms can explain 
why organizations show uniformity in adopting similar innovative ideas or 
practices over time. In particular, organizations with structural homogeneity or 
within similar populations are likely to show greater uniformity in adoption of 
innovation. From the perspective of institutional theory, innovation adoption 
decision making is influenced by potential pressures (e.g., coercive, mimetic, and 
normative isomorphic pressures). This research theorizes the relationship between 
the three isomorphic pressures and innovation adoption by considering the 
characteristics of adopter types (i.e., early adopter vs. late adopter). The opinion 
leader might get the information and professional knowledge through normative 
isomorphism. That is, the normative mechanism in institutional theory can make a 
leading organization follow professionalism and expertise knowledge in adopting 
innovations. The commitment to creativity for innovation results from normative 
pressure rather than mimetic or coercive pressure. On the other hand, after the 
adoption choice becomes institutionalized, later adopters eventually follow 
mimetic or coercive isomorphism by imitating the actions of earlier adopters or by 
directions of higher governments
10
. The following hypotheses are formulated on 
the basis of these arguments: 
                                                 
10
 For example, a group of mayors in mayor-council cities in the 1990s stressed policy change to 
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H9. Municipalities under strong coercive pressure are less likely to adopt 
innovation. 
H10. Municipalities under strong mimetic pressure are less likely to adopt 
innovation. 
H11. Municipalities under strong normative pressure are more likely to 
adopt innovation 
 
The Role of Organizational Resources and Organizational Intention to Change on 
Innovation Adoption   
 
Nice (1994) explains through three components why innovations have 
been adopted: the problem environment, the availability of resources, and 
orientations toward governmental activity and change (pp. 20-33). First, 
innovation is more likely to be needed when a crisis occurs or the pressure for 
improved performance is increasing. A severe problem or crisis makes the 
decision makers pay attention to the specific issue and search for new approaches 
on the issue. In other words, innovations occur when the issue receives serious 
attention. For example, citizens’ satisfaction gap between actual education 
performance and the desired state of affairs could spur adoption of competency 
testing. Second, in terms of resources, organizations with sufficient resources are 
more likely to support innovation than ones with slack resources
11
. Third, 
                                                                                                                                     
support new management approaches. Also, there is a similar and larger scale example currently 
with mayors supporting climate change initiatives. They seem to be opinion leaders at first sight; 
however, they are likely to be under coercive or mimetic pressure because they gain legitimacy 
through adopting innovation confirming to social expectations. 
11
 The relationship of organizational resources with innovation adoption can be a controversial 
issue. For example, in the field of education organization, scarce resources could be an important 
factor to deter change. However, sometimes scarcity of resources has promoted innovation 
adoption. For example, public-private partnership emerged as an innovation for providing 
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innovations result from experience with and orientations toward policy change. 
Cities with cultural norms emphasizing change, reform, improvement, and some 
officials and citizens having pride in trying new programs are likely to adopt 
innovation. Also, innovation results from a relatively weak opposition to 
innovation. Well-organized, entrenched group of adversaries may block or derail 
the adoption of innovation. In this context, this research sets the following 
hypotheses: 
H12. Municipalities with strong organizational intention toward change 
are more likely to adopt innovation. 
H13. City governments with more organizational resources are more 
likely to adopt innovation.  
H14. City governments with scarce organizational resources are less 
likely to adopt innovation. 
H15. City governments with limited organizational commitment are less 
likely to adopt innovation. 
 
The Influence of Previous Adoption Level of Innovation 
 
Are municipalities with past high adoption more likely to become opinion 
leaders in following innovation adoption? A key issue of these questions is the 
identification of ‘local hero’ among municipalities. Local hero is defined as a 
                                                                                                                                     
infrastructure after California passed Proposition 13 (California Proposition 13 aims to limit the 
tax rate for real extate, and to introduce vote requirement for state taxes and voter approval for 
local special taxes) in 1978. The degree to which resources are available affects innovation. In 
terms of economic resources, governments with slack resources would theoretically innovate more 
than those without. For example, available funds and under-utilized personnel and equipment or 
similar resources need to be present in the environment for reform to occur (Walker, 1969; 
Bingham, 1976; Downs & Mohr, 1980). On the other hand, other hypotheses claim that economic 
scarcity and crisis motivate change. 
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highly innovative city government that has been sustaining innovativeness in spite 
of different types of innovations. There might be variations of the effect of past 
high adoption experience on following innovation adoption. For example, 
sustainability innovation is different from management innovations (e.g., 
reinventing government, NPM, e-government, etc.) in that policy issues can cause 
high risk to managers in local governments. Managers are likely to be risk-averse 
when it comes to taking one side in a divisive policy issue. In particular, managers 
under less supportive political settings are likely to be ‘slow and low adopters’ in 
handling innovative policies or practicing in ‘leading by example’. Therefore, it 
can be hypothesized as follows: 
H16: Municipalities that have an experience as early adopters of 
innovation adoption in the past are likely to adopt following innovation. 
 
Other control variables: form of government, age, education, CEOs’ tenure in 
current position and in local management, professional membership, region, 
population size 
 
The high innovation adoption is likely to relate to the form of government 
in local government management. Even though Moon and Norris (2005) found no 
relationship between the form of government and e-government provisions, 
almost all previous studies on innovation adoption in local government have used 
the form of government as a critical variable and have suggested that the council-
manager municipalities are more likely to adopt innovative practices than are 
mayor-council municipalities (Damanpour and Schneider, 2009; Moon, 2002; 
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Moon and deLeon , 2001) According to Svara (1990, 1999), city managers might 
be more early adopters in adopting innovations than mayors because city 
managers’ professionalism is more likely to support innovative programs or 
policies than the mayor’s political orientation. Nelson and Svara (2010) find that 
the form of government is an important variable in explaining the adoption of 
innovative practices in municipalities. Thus, the study hypothesizes as follows: 
H17: Municipalities with the form of government (council-manager form) 
that confers more discretionary authority on CEOs are more likely to 
adopt innovation. 
 
Managers’ personal and demographical characteristics (e.g., age, gender, 
education, tenure in position, tenure in management, professional membership) 
have been considered as in the research on innovation adoption (Damanpour and 
Schneider, 2006, 2009; Kearney et al., 2000). However, the effects of the 
following characteristics are unclear: experience, job tenure, formal education, 
and ICMA (International City/County Management Association) membership 
(Kearney et al., 2000); greater education, managers’ enhanced expertise, and 
intellectual capacity (Kearney, Feldman, and Scavo 2000); and nonlinear effect of 
tenure in position (Damanpour and Schneider, 2009). Regional effects such as 
economic power, culture, and political orientation could significantly influence 
innovation adoption. The following variables have been considered as regional 
factors: geographical location (Rivera et al., 2000), Sunbelt location (Nelson and 
Svara, 2010; Rivera et al., 2000), and urbanization (Damanpour and Schneider, 
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2006, 2009). Population is also considered in the research. City governments with 
a larger population size are more likely to have high innovation adoption since the 
availability of organizational resources for innovation might be proportional to 
their population size. Population factors (e.g., population size (city size), 
population density, and population growth) have been considered as control 
variables in previous research on innovation adoption (Rivera et al., 2000; 
Kearney et al., 2000; Moon & deLeon, 2001; Ho, 2002; Damanpour and 
Schneider, 2006; Schneider, 2007; Kwon, Berry, and Feiock , 2009, Nelson and 
Svara, 2010). For these reasons, the following hypotheses can be tested:  
H18: Municipalities with CEOs with longer local career are more likely to 
adopt innovation. 
H19: Municipalities with CEOs with professional membership are more 
likely to adopt innovation. 
H20: Municipalities with older CEOs are more likely to adopt innovation. 
H21: Municipalities with CEOs with high level of education are more 
likely to adopt innovation. 
H22: The region of municipalities is significantly associated with 
innovation adoption. 
H23: Municipalities with higher population are more likely to adopt 
innovation. 
 
The Identification of High and Low Innovative Municipalities  
Comparison between High and Low Innovative Municipalities  
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That is, while many governments are part of the early or late majority, the 
innovators and the early adopters are likely to be dissimilar because they are 
involved in new areas of change. In other words, as innovations are diffused, 
many adopters follow mimetic or coercive isomorphism, which means the 
adoption choice becomes institutionalized. Furthermore, as social norms are 
socially constructed, managers can affect institutionalization processes. However, 
for the innovators and the early adopters, the roles of facilitative and visionary 
leadership and the independent values, for e.g. a commitment to creativity or 
sustainability, toward innovation always matter in innovation adoption because 
they have no leaders to follow or mimic. According to Kwon et al. (2009), the 
factors associated with earlier adopters can be largely different from that of late 
adopters. They present four adopter types (i.e., early adopter, nonadopters, 
abandoners, and late adopters). That is, they suggest that early users of 
mainstream policy tools differ from later users in the adoption of economic 
development tools. Therefore, the study hypothesizes as follows: 
H24: Municipalities with Low-Low sustaining type are more likely to have 
low entrepreneurial attitudes, and discovery skills. 
H25: Municipalities with High-High sustaining type are more likely to 
have high entrepreneurial attitudes, and discovery skills. 
H26: Municipalities with Low-Low sustaining type are more likely to 
follow coercive pressure. 
H27: Municipalities with High-High sustaining type are more likely to 
follow normative pressure. 
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Research on Innovation Adoption at Local Government 
Overview  
During the past decades, previous studies on innovation adoption and 
diffusion have shed light in private sector rather than public sector. In particular, 
the research on innovation adoption in local government has been neglected. 
There have been two streams of previous research on innovation adoption in local 
government: an event vs. a process (Cooper, 1998). Even though the event and 
process streams of research are not necessarily contradictory to each other, this 
study reviews factors related to innovation adoption as a discrete event rather than 
a process.  
Researches on innovation adoption in the field of local government have 
addressed the factors associated with high innovation adoption in local 
government. Specifically, first, the adoption of innovation is the results of 
adopting organization’s response to environmental factors, such as population 
growth and economic health (Moon and deLeon 2001; Kearney, Feldman, and 
Scavo 2000). In the research on innovation adoption in local government, several 
contextual factors were considered as environmental factors or as control 
variables: population size, economic /fiscal health, urbanization (Moon and 
deLeon, 2001; de Lancer Julnes and Holzer, 2001; Kearney et al., 2000 etc. ), and 
geographical characteristics (e.g., sunbelt or located in west, New England and 
Mid-Atlantic location) (Nelson and Svara, 2012; Rivera et al., 2000; Kearney et 
al., 2000). In addition, state policies were considered as contextual factors in 
adopting a particular innovation: State policies on sustainability, Community 
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policy priorities (Svara, 2011); vertical integration with central government 
policies (Walker, 2006).  
  Second, the adoption of innovation reflects the organizational 
characteristics, such as size and workforce unionization (Damanpour and 
Schneider 2006; Rivera, Streib, and Willoughby 2000). Previous research has 
given several organizational characteristics to explain high level of adoption of 
innovation. General characteristics (e.g., form of government (council-manager 
form), city size, organization size, employee unionization, elected official’s 
appointment of agency head (Rivera et al., 2000; Kearney et al., 2000; Moon & 
deLeon, 2001; de Lancer Jules& Holder, 2001; Moon, 2002; etc. ) and general 
organizational capacities (organization size, the size of government workforce, 
the size of the discretionary fund balance, financial capacity, political support 
(Rivera et al., 2000; Damanpour and Schneider, 2006) are associated with high 
level of adoption. Furthermore, organizational capacities related to adopted 
innovation are selected to explain a high level of adoption of a particular 
innovation: the support of non-IT department, sufficient staffs for web 
development, higher funding for web development (Ho, 2002); Perceived 
technical capacity (Moon and Norris, 2005); Internal capacities (more use of  IT, 
staff professionalism, technology zone designation) (Kwon, Berry, and Feiock, 
2009).  
Third, the influence of managers’ demographic and personal 
characteristics has been studied. CEOs as leaders in their organizations can 
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encourage and reward innovation and change (Damanpour and Schneider 2006). 
Therefore, organizational leaders’ characteristics are expected to influence the 
adoption of innovation. As  the result, the direct effects of managers’ 
demographic and personal characteristics on innovation adoption were identified: 
age, gender, education, tenure (Damanpour and Schneider, 2009; Damanpour and 
Schneider, 2006; and Kearney et al., 2000), manager’s personal characteristics 
(e.g., pro-innovation attitude, political orientation (Damanpour and Schneider, 
2009); goal formulating and visionary politicians (Hansen and Svara, 2007); 
manager’s attitude toward innovation (favoring competition, Entrepreneurial 
attitudes) (Damanpour and Schneider, 2006; Moon and Norris, 2005); 
Reinvention values (NPM value), traditional administrative values, liberal 
ideology (Moon & deLeon, 2001; Rivera et al., 2000); Importance of good 
relations with superiors/peers (negative), importance of being a change agent and 
central to organizational change (Hansen and Svara, 2007). Also, leadership 
directly related to adopted innovation was considered as a critical factor: 
leadership commitment to innovation (Kim, Lee, and Kim, 2007); IT leadership 
and vendor relationship (Jun and Weare, 2010); managerial leadership, new 
manager from outside, learning from associations and peers, political leadership 
(Walker, 2006); and the relationship with organizational staffs (Ho, 2002).  
The review of previous literatures on the innovation adoption within the 
local government organizations clearly illustrates that there are multi-level nature 
of the innovation puzzle. The adoption of innovation in local government 
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organization is heavily influenced by the individual attitudes and the action of key 
players, by the institutional and organizational characteristics and realities, as well 
as by external environmental contexts.       
Limitations  
There have been many studies identifying factors that contribute to high 
level adoption of innovation. The factors, however, have been predominantly 
contextual and community characteristics. Previous studies did not have much 
attention to chief executive officers’ (CEOs) attitudes and behavior. Leadership 
factors related to a particular innovation adoption have been examined, but the 
measurement is not enough to explain attitudes and behaviors of CEOs. The result 
has also varied with the type of innovation examined.  
Organizational factors, also, had tendency to explaining adoption of 
innovation in terms of performance or efficiency. The perspective of institutional 
isomorphism focuses on the relationship with other organization rather than the 
characteristics of innovation itself in explaining innovation adoption. In other 
words, innovation adoption and diffusion occur when organizations are under 
political influence and secure legitimacy (coercive isomorphism), or when 
organizations follow the early adopter to respond to uncertainty (mimetic), or 
because of professionalization (normative). In terms of institutionalism, the 
adoption of innovation arises from securing organizational legitimacy and 
symbolism under the institutional constraints imposed by the higher government 
and the professions rather than enhancing performance or efficiency. As another 
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characteristic of functionalism, previous research has much attention to the 
effectiveness of innovation adopted by an organization. Isomorphism approaches 
to innovation adoption, basically, suggests explanation on why organizations 
having different contexts and organizational characteristics take similar 
innovation.  
There little has been attention to the comparison between highly 
innovative and non-innovative organizations in previous research on innovation 
adoption in municipalities, but it does not mean it is not important issue. 
According to Walker, Avellaneda and Berry (2007), higher innovation local 
governments have strong professional associations and networks and take 
advantage of vertical influence from central government, whereas lower 
innovation cities are more likely to innovate in reaction to external pressure. In 
other words, previous research on innovation adoption has focused on innovative 
“local hero” having higher scores on innovativeness (e.g., innovation adoption 
scores) than other local governments. However, the perspective of functionalism 
has given limited explanation on municipalities in later adopter group. Even 
though this research might is not innovative research including denying results 
from previous research on innovation adoption in local government, this study 
gives a new insight to late adopters by mainly focusing on cultural and normative 
factors by introducing three isomorphic pressures rather than functional factor 
approaches.           
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Table 1 summarizes contextual, organizational, and individual factors 
affecting the adoption of administrative/IT (e-government) innovation at the local 
government level.  
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Table 1 Contextual, Organizational, and Individual Factors Affecting the Adoption of Administrative/E-government Innovation at 
the Local Government Level  
 
 Contextual factors Organizational Factors Leadership (Manager’s) Factors 
Nelson and Svara, 
2012  
Socio-economic factors (population, economic 
health level, per capita income), 
Form of government (+Council-manager form)  
Svara, 2011  City size, State policies on sustainability, 
Community policy priorities, located in west 
Form of government (+Council-manager form)  
Jun and Weare, 2010   Institutional Motivations 
(external demands rather than internal politics) 
+IT leadership  
+Vendor relationship  
Kwon, Berry, and 
Feiock , 2009 
+City size (population) 
+The use of sales tax 
  
Internal capacities (+ More use of  IT, + Staff 
professionalism, + Technology zone designation) 
Form of government (+Council-manager form) 
 
Damanpour and 
Schneider, 2009 
Urbanization 
Deprivation 
Growth  
Resources  
Unionization 
size 
Manager Personal characteristics (pro-innovation 
attitude, political orientation) & Demographic 
characteristics(age, gender, education, tenure) 
Schneider, 2007  + Ideological alignment 
+ Relative advantage (beneficial effect) 
 
Kim, Lee, and Kim, 
2007 
 + Effective strategic planning, leadership commitment to innovation 
Hansen and Svara, 
2007 
 Importance of good relations with superiors/peers 
(negative), importance of being a change agent and 
central to organizational change, Operating 
department director versus city manager (negative), 
frequency of trade union contacts 
Goal formulating and visionary politicians 
Damanpour and 
Schneider, 2006 
Urbanization 
Community wealth 
Population growth 
Unemployment rate 
 
Complexity (service diversity) 
City size (the number of employee) 
Economic health 
Unions 
External communication 
Manager’s attitude toward innovation (favoring 
competition,  
Entrepreneurial ) 
Manager’s background (Age, Gender, Education, 
Tenure in position, Tenure in management) 
Walker, 2006 Environmental factors (service need, diversity of 
need, changes in social, political and economic 
context facing the service), Vertical integration with 
central government policies, Other external factors 
(public pressure, public competition, service 
provider competition, and coercion from auditors 
and inspectors)  
Organizational size Managerial leadership, New manager from outside, 
Learning from associations and peers, Political 
leadership 
Kearney, 2005 Size, Located in west +Council-manager form, Unions (negative)   
Moon and Norris,   Government capacity (Perceived technical capacity, +Managerial innovation orientation 
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2005 Financial capacity, Political support) 
Form of government  
+City size 
 
Moon, 2002  +City size 
+Council-manager form    
 
Ho, 2002 Pop size 
+The ratio of white  
The ratio of older 
Average of per capita income 
+The experience of e-government 
+the support of non-IT department 
+sufficient staffs for web development 
+Higher funding for web development  
The support of Elected officials (city council 
members and the city mayor)  
de Lancer Julnes and 
Holzer, 2001 
+ Economic/fiscal health 
+ External interest groups 
+ Municipality, not county 
+Council-manager form    
– Employee unionization 
 
Moon & deLeon, 2001 + Population size 
+ Economic/fiscal health 
Per capita income 
+ Not having a preeminent elected official   
– Employee unionization 
Council manager form  
+ Reinvention values(NPM value) 
Traditional administrative values 
+ Liberal ideology 
Kearney et al., 2000 + Population density/central cities 
+ Population growth 
+ Population size 
+ Fiscal strength 
+ Sun Belt location 
+ the size of government workforce 
+ the size of the discretionary fund balance 
– Municipal Employee unionization 
+ Experience 
+ Job tenure 
+ Formal education 
+ International City/County Management 
Association membership 
Rivera et al., 2000 + Population density/central cities 
+ Population growth 
+ Population size 
+ Economic/fiscal health 
– New England and Mid-Atlantic location 
+ Priority of reinventing government 
+ Elected official’s appointment of agency  head 
+ Organizational size 
+ Not having a preeminent elected official   
+ Reinvention values 
– Liberal ideology 
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Research Framework 
Even though this study does not focus on an organizational process 
including inter-organizational interaction and internal organization processes, the 
question in this study asks “why does local government adopt innovation?” The 
literature review suggests that 1) certain characteristics of individual city 
managers matters, 2) organizational resources and intention to change are 
influential, and 3) there are local heroes, and organizational characteristics might 
be associated with being a local hero.   
Innovation adoption at the level of municipalities is associated with a 
variety of factors. Accordingly, the understanding of innovation adoption could be 
broadened by examining conceptual models on the basis of several theoretical 
approaches: innovation adoption in public organizations, entrepreneurship, and 
institutionalism. For example, the perspective of entrepreneurship complements 
the explanation of diffusion theory by considering innovation as the result of 
entrepreneurial behaviors at the individual level. On the other hand, coercive, 
mimetic, and normative pressures of isomorphism are useful to understand the 
choice or motivation of public organization in the innovation process.  
Specifically, this research aims to explain the relationship between public 
managers’ entrepreneurial attitudes (i.e., risk taking, proactiveness, and 
innovativeness) and discovery skills (i.e., observing, experimenting, questioning, 
networking, and associating) at the individual level, organizational intent to 
change, and three types of pressure (i.e., coercive, mimetic, and normative 
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mechanisms of isomorphism) at the organizational level. Additionally, this study 
explores whether these factors have contributed to early adoption by comparing 
early adopter groups with late adopter groups. Furthermore, this study employs 
various variables classified in previous research as moderate variables: the 
availability and limitation of organizational resources and other control variables 
such as CEOs’ age, education, tenure, local career, etc. As a feedback mechanism, 
this study examines the role of previous experience with early innovation 
adoption. Previous experience can be a significant driver for whether or not 
change succeeds. In addition, the history or track-record of early innovation 
adoption within an organization influences the organization's receptivity to more 
change.  Figure 1 describes the basic theoretical model for specifying the 
relationship among variables.  
 
 
Figure 1 Framework for Analyzing the Level of Sustainability Innovation  
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Furthermore, this research explains the following questions: How can we 
identify innovative local governments among U.S. municipalities that have 
adopted innovation over time? Are they innovative? That is, do the CEOs in high 
innovative municipalities have high entrepreneurial attitudes and discovery skills? 
For this, this study identifies high innovative adopters and low innovative 
adopters by comparing the adoption level of three innovations (the Reinventing 
local government survey (2003), E-government survey (2004), and Strategic 
practice (2006)) and the adoption level of the Sustainability innovation (2010). 
Then, this study explores how high and low innovative municipalities follow 
different individual and organizational mechanisms and strategies in adopting 
innovation.  
 
 
Figure 2 Framework for Analyzing Adopters Sustaining Innovation  
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Summary 
This chapter presents literature review and hypotheses, and the research 
framework for understanding the impact of individual and organizational 
variables on innovation adoption in municipalities. In particular, this study 
focuses on the effect of the following variables: entrepreneurial attitudes (i.e., 
challenging the status quo, risk taking, proactiveness, and innovativeness) and 
discovery behaviors of CEOs (i.e., observing, experimenting, questioning, 
networking, and associating), organizational intention to change, and institutional 
motivation (i.e., coercive, mimetic, and normative pressures). In addition, this 
research considers the moderating effect of some key control variables such as the 
availability and limitation of organizational resources, form of government, and 
CEOs’ professional membership and tenure.   
Furthermore, the research identifies the highly innovative adopters and 
less innovative adopters, and explores the differences among entrepreneurial 
attitudes, discovery skills, and three pressures of institutional motivation between 
high innovative municipalities and low innovative municipalities.   
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CHAPTER III 
Research Design and Methods 
This chapter deals with issues on methods including survey design, 
measurement, and data description. First, survey design, sample selection strategy, 
and survey schedule are reviewed. Second, measurement of DV and IVs are 
suggested. Third, the collected data are described. Lastly, analysis steps, tools, 
and techniques are explained.  
Data Collection: Survey  
Survey Design 
This study with a cross-sectional design focuses on exploring the 
relationship between early innovation adoption and two individual-level and 
institutional-level factors. As individual-level factors, city managers’ 
entrepreneurial attitudes and discovery skills variables are employed. The 
entrepreneurial attitudes were risk-taking, proactiveness, and innovativeness 
while discovery skills variables were associating, questioning, observing, 
experimenting, and networking. As institutional-level factors, institutional 
isomorphism (i.e., coercive, mimetic, and normative isomorphism), organizational 
intention, past experience of adoption, and the availability and limitation of 
resources to adopt innovation are used. A cross-sectional design generally 
provides information on variables and determines relationships among them at a 
point in time (Babbie, 1990; Fink, 2006).  
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The survey depended on various types of questions (items): dichotomous, 
multiple-choice, and Likert response scale questions. In particular, a seven-point 
Likert scale questionnaire is a major instrument for verifying hypotheses and 
measuring indicators related to organizational behaviors and characteristics. For 
verifying some hypotheses, multiple questions were used because it is not easy for 
a single question to measure them.  
An online survey tool was utilized to collect the data. Internet survey 
methods, which refer to surveys completed by respondents either by e-mail or 
over the World Wide Web (www) was employed. Internet surveys can be 
effectively employed in scientific surveys of specialized populations or groups 
who are all likely to have access to the Internet (Best, Samuel J. and Harrison, 
Chase H., 2009, pp. 413-414). Information was collected on cities’ innovation 
adoption for an existing sample because city managers, the special population of 
specific persons, are likely to have access to the Internet. To gain some type of 
directory as a sample frame, e-mail addresses were taken from the website of 
ICMA and city governments.  
The unit of analysis in this study is innovation adoption at local 
government organizations of U.S. municipalities. This study obtained information 
from the CEOs including city managers of these local governments.  
Individualized survey items were delivered to CEOs of 264 cities by 
dissemination over multiple interactive Web pages (Best, Samuel J. and Harrison, 
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Chase H., 2009, pp. 423-425). Specifically, first, an advance letter informing 
respondents the purpose of the survey was sent by email before sending the 
survey questionnaire. Second, an online survey tool was delivered to respondents 
through their email accounts. In order to improve the response rate, the online 
survey tool was sent to each respondent five times in the survey period (about 
once per month). The online survey tool included survey instructions and a 
questionnaire (See Appendix A and B). Cities that lacked a current incumbent in 
the city manager’s office were dropped from the sample. The response rate from 
valid cities was 50.76%.  
Sample Selection Strategy 
This study mainly focuses on how city managers contribute to early and 
extensive innovation adoption in their city governments. In particular, it explores 
the public managers’ characteristics such as entrepreneurial attitudes (risk-taking, 
proactiveness, and innovativeness) and their behaviors such as discovery skills 
(questioning, observing, experimenting, associating, and networking) that have 
not been examined in prior local government research on innovation.  
Even though local governments in the U.S. have their own characteristics 
such as size, form of government, organizational culture, and various different 
regions and locations, CEOs such as city managers or chief administrative officers 
in the council-manager form tend to have substantial influence on their 
organization’s innovation adoption.  According to Svara (2009), the council-
manager form has been more supported than the mayor-council form because it 
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has a “built-in advantage”12 when it comes to comparisons of accountability of 
leadership. City managers are under pressure by city councils and citizens or 
professionalism that they should adopt policies and practices that reduce the costs 
of government (Svara, 1995). In other words, when city managers make decisions 
on innovation adoption, they are more likely to follow professional norms and 
knowledge on the efficiency and effectiveness of their services because they do 
not have the political pressure of reelection.  
At the level of the individual, the aim is to explore how attitudes and 
discovery skills of city professionals influence local governments’ early adoption 
of innovation. In particular, this study hypothesizes that the high proactive and 
risk taking attitudes and proactive discovery skills of city professionals directly 
affect the early innovation adoption. The study suggests that the innovation 
adoption of local governments reflects the institutional motivation (coercive, 
mimetic, and normative mechanisms of isomorphism), the organizational 
intention to change, and the availability of organizational resources at the 
organizational level. It also hypothesizes that local governments with much more 
past experience of innovation adoption are more likely to adopt innovation earlier. 
Furthermore, the relationship among resource limits of local governments, socio-
economic status of CEOs, and early adoptions is explored.  
                                                 
12
 The form of council-manager government itself was an innovation to prevent corruption and 
incompetence in the earlier twentieth century. Accordingly, the council-manager form has 
influenced by professional management in the Progressive era’s ideal, and has focused on basic 
principles that promote accountability (Svara, 1990, 1999). 
    
69 
The study is primarily concerned with the extent to which the innovations 
were adopted according to the type of innovation adopter at the level of 
organization
13
. In other words, it aims to compare the extent of innovation 
adoption among different types of adopters (i.e., “innovators” or “early adopters” 
versus the “late majority” or “laggards”). According to Rogers (2003), early 
adopters are individuals having the highest degree of opinion leadership among 
the adopter categories. Early adopters are typically younger in age, have a higher 
social status, have more financial lucidity, have advanced education, and are more 
socially forward than late adopters (Rogers, 1995). This study examines the 
characteristics of early adopters in greater depth and relates these characteristics 
to their organizational context.  The unique feature of this study is to consider the 
record of innovation adoption by city governments over time and in several areas 
of management and policy innovation. 
For collecting data, several different methods were considered. Data 
collection methods are closely related to the research purpose, topic, and research 
design (Babbie, 1990). For this study, the survey research method was selected 
for obtaining information. The survey target is city professionals including city 
managers in local governments in the U.S. since CEOs such as city managers are 
significant administration authorities. In particular, in the council-manager form, 
while the elected council or board and the chief elected official take charge of 
basic policy making, city managers, usually appointed by the council, provide 
                                                 
13
 From this perspective, the unit of analysis in the study is basically an individual local 
government organization. 
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advice on strategies and policies to the council and take full responsibility for the 
day-to-day operations of the government. The target population group is the top 
administrator in 264 cities that completed ICMA surveys related to adoption of 
innovation in 2002, 2003, 2006, and 2010. Although a key dependent variable sis 
adoption of sustainability practices as reported in the 2010 survey, it is possible to 
track how much their governments have adopted innovations in the past. 
The main purpose of a survey sampling is “to select a set of elements from 
a population in such a way that descriptions of those elements accurately describe 
the total population from which they are selected” (Babbie, 1990, p. 75). Hence, 
sampling processes need to increase the representativeness of a population and 
have a high level of validity (accuracy of measurement or close relationship 
between measured results and desired values) and reliability (the precision of 
measurement or repeatability of measured results) of the collected data. Diverse 
images of local government organizations will be perceptually understood 
because the study relies heavily on organizational decision makers’ responses to 
survey questionnaires. This study mainly uses the data from the self-administered 
and the closed-ended survey questionnaire. Biased information might result if the 
respondents’ perceptions are biased – i.e., these are associated with reliability in 
the survey sampling process. Hence, more than two questions per variable were 
presented for reliability. Additional information was collected from the 
respondents’ profiles posted on line.  
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In order to make a more elaborate research design and to obtain a high 
level of validity, the study has selected all cites that meet selection criteria rather 
than doing a random sample. Basically, the population for survey might be all 
municipalities in the U.S. since almost all local governments have experienced 
innovation adoption in the past. Among them, the study selected local 
governments with past experience of adoptions based on ICMA’s survey data. To 
identify cities relevant to the aim of the study, it targeted the municipalities that 
have participated in four kinds of surveys conducted during several rounds of the 
ICMA survey: reinventing local government survey (2003), e-government survey 
(2004), strategic practice survey (2006), and sustainability survey (2010). More 
specifically, three surveys from 2003 to 2006 were explored to see if a city has 
consistently been a leader, i.e., an early adopter. The cities that earned low scores 
from the three surveys in the first round are considered to represent less the 
proactive innovators or early adopters. However, since the distinction among 
innovators or early adopters and the late majority or laggards is based on the 
timing of adoption, cities that uniformly responded to different surveys were 
selected. Even though the measurement of “early” adopters is slightly different 
from the definition of Rogers (2003), the relative position of innovation adoption 
can be an approximate measure of early adopters. To insure that extensive data 
are available for all the municipalities and to reduce variation in city resources, 
selection was limited to municipalities having a population over 10,000. 
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In addition, this study selected the municipalities with a high composite 
score of adoption rate in the first three surveys that were conducted in 2003-2006: 
reinventing local government survey (2003), e-government survey (2004), and 
strategic practice survey (2006). Selecting the high innovation group of cities by 
using the composite score from the three ICMA surveys can be more objective 
than using reputation or the record of awards in competition (Svara, 2008). In 
addition, in order to examine change in innovation over time, it seems more 
useful to compare the composite score from the three surveys in 2003-2006 with 
the index from the sustainability survey in 2010. The relative position through this 
comparison approximates a measure of types of adopters. Comparing the two 
ratios indicates whether cities have been remaining at the similar adoption level, 
or becoming more or less innovative.  
Survey Schedules  
The time schedules for the project are as follows;  
 Working on the survey questionnaire and Pretest of survey questionnaire: Mid 
November, 2011 
 Permission from IRB: Mid December, 2011  
 Gaining city managers’ contact information from ICMA lists or local 
governments’ websites: Mid November, 2011- Late Nov., 2011  
 Disseminating and Collecting Survey questionnaires: Dec., 2011 – Mar., 2012  
 Analyzing Survey data: Apr., 2012- Aust., 2012 
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Instrumentation  
Measuring Sustainable Innovation (DI: Sustainability Innovation Index)   
The survey population is the municipalities that have participated in four 
ICMA surveys: reinventing government (2003), electronic government (2004), 
strategic practices (2006), and sustainability (2010). The dependent variable for 
multiple regression and path analysis is Sustainability Innovation Index, which 
calculated based on new sustainable practices adopted by municipalities in the 
2010 ICMA survey. Table 2 shows the indicators and index scores for 
sustainability survey. 
Table 2 Description of Sustainability Innovation Adoption 
 Indicators Index scores 
Sustainability 
(2010) 
– The 109 specific sustainability activities and the 12 major areas 
– Greenhouse gas reduction and air quality 
– Water quality 
– Recycling 
– Energy use in transportation and exterior lighting 
– Reducing building energy use  
– Alternative energy generation 
– Workplace alternatives to reduce commuting 
– Transportation improvements  
– Building and land use regulations  
– Land conservation and development rights 
– Social inclusion  
– Local production and green purchasing 
Mean=25.33 
SD=14.120 
N= 134 
 
Measuring Past Three ICMA Innovation Adoption   
Table 3 shows the indicators and index scores for the three ICMA surveys: 
reinventing government (2003), electronic government (2004), and strategic 
practices (2006). The ICMA surveys all measure adoption of a specified list of 
practices rather than an open-ended exploration of inventions. 
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Table 3 Description of Previous ICMA Surveys on Innovation Adoption 
 Indicators Index scores 
Reinventing 
Government 
(2003) 
– Customer service training for staff  
– Train neighborhood organizations in decision-making 
– Training for staff to respond to citizen complaints  
– Contracting out a municipal service  
– Fee increase instead of a tax increase  
– Budget format focus on outcomes, not inputs  
– Use of enterprise funds  
– Partnering with business or non-profit agency  
– Entrepreneurial activities  
– Budgeting for revenues from entrepreneurial efforts 
Mean=5.746 
SD=2.461 
N= 134 
Electronic 
Government 
(2004) 
– Online Payments  
– Online applications or requests for services 
– Registration services  
– Online downloadable forms and information  
– Communication with elected and appointed officials  
– Electronic newsletters 
– GIS services on web 
– Online request or delivery of records   
– Intranet:  Offer 1 to 7 of 15 possible applications  
– Intranet:  Offer 8 or more applications 
Mean=3.91 
SD=2.070 
N= 134 
Strategic 
practices (2006) 
– Vision statement 
– Strategic and/or long-range plan 
– Strategic budgeting 
– Performance management and measurement 
– Citizen engagement through neighborhood meetings 
– Citizen engagement through ad hoc task forces  
– Citizen surveys conducted on annual or bi-annual basis 
– Succession plan  
– Succession plan for all staff  
– Code of ethics 
Mean=5.55 
SD=2.076 
N= 134 
 
In order to measure entrepreneurial attitudes and discovery skills, 7 Likert 
scales were used. Dyer et al. (2009 and 2011) have developed survey and the 
instrument for measuring discovery skills of innovators in the private field. And 
then they related discovery skills to the new ventures or innovators or executives 
of companies having high performance. In order to apply these concepts to the 
public managers in municipalities, this study has developed measures that 
operationalize their concepts. And then, to secure the validity of the measures, the 
questionnaires have been pretested with several city managers and experts in the 
field.  Specific survey questions were formulated as follows: 
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Measuring Entrepreneurial Attitude   
The research presents four dimensions of entrepreneurial attitude: taking 
risk; proactiveness; and innovativeness. Public managers’ entrepreneurial 
attitudes are mainly specified by respondents’ perceptions using survey 
procedures:  
(1) Taking risk 
i) Pursuing risky alternatives; ii) Taking risky action in the pursuit of substantial 
benefits; and iii) Implementing a preferred alternative even if complete 
information is not available about the impacts of the new initiative.   
(2) Proactiveness 
i) Utilizing individuals and teams in organization to develop ideas for change; ii) 
Taking the initiative to introduce change responding to opportunities; and iii) 
Assembling and coordinating teams or networks of individuals and organizations 
to implement change. 
(3) Innovativeness.  
i) Being alert to opportunity for new ideas and practices; ii) Seeking creative 
solutions to problems and needs; and iii) Taking steps to discover unfulfilled 
needs.  
 
Measuring Discovery Skills 
The research presents five discovery skills for supporting public managers’ 
innovation research activities:  
(1) Associating skill 
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- i) Having ideas that are radically different from prevailing practices; ii) Trying 
out approaches developed in the private sector; iii) Utilizing diverse ideas or 
approaches seemingly unrelated to the problem; and iv) Solving difficult 
problems by drawing on diverse ideas or approaches.  
(2) Questioning skill 
- i) Tracing the problem to its origin; ii) Challenging existing approaches or 
assumptions. e.g., “Why can’t we…?” ; and iii) Exploring creative ideas for the 
solutions. e.g., “What if we..?” 
(3) Observing skill 
- i) Observing everyday experiences carefully; ii) Observing the activities of the 
organization’s employees when providing public services; and iii) Observing the 
interaction of people (e.g., citizens, stakeholders) with the organization. 
(4) Experimenting skill 
- i) Experimenting on a small scale to test new approaches or ideas; ii) Seeking to 
answer questions or get new ideas by using prototypes or experiments, e.g., 
“Let’s see what happens if….”; and iii) Trying out new ideas, practices, and 
products.  
(5) Networking skill.  
- i) Meeting with people outside my organization; ii) Seeking input from diverse 
professionals and scholars outside of my profession; iii) Regularly interacting 
with a wide range of contacts regularly; iv) Trying to have various network with 
professional membership (e.g., ICMA); and v) Spending much time in actively 
participating in various meeting, conferences, and seminars 
 
Measuring Organizational Intention to change
14
 
This study measures organizational intention to change as follows: 
                                                 
14
 This measure has been developed by the Alliance for Innovation in its innovation training 
activities. 
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Your organization is committed to: i) Developing new approaches and being on 
the lookout for newly emerging ideas in other places that can be incorporated 
into our own practices; ii) Monitoring new approaches as they are developed in 
other local governments and adopting them when other local governments have 
tested them; iii) Following other governments in adopting approaches that are 
proven to be worthwhile or effective; iv) Maintaining current practices and 
considering change if the organization is clearly out of touch with prevailing 
practices or if local circumstances require a new approach; and v) Preserving the 
status quo 
 
Measuring Institutional Motivations to Adopt Innovation (Institutional 
Isomorphism) 
This research presents the measurement of three mechanisms of institutional 
isomorphism (i.e., mimetic, coercive, normative mechanism) to operationalize 
institutional motivations. These measures were developed through specifying the 
concept of institutional isomorphism and perceived institutional pressure by 
public managers are measured.   
(1) Coerciveness  
My organization has mainly adopted new ideas or programs: i) To meet legal 
requirements; ii) To follow the recommendation from higher levels of government; 
and iii) To acquire additional resources from higher level of government (e.g., 
grants from federal or state governments)   
(2) Mimeticness 
My organization has mainly adopted new ideas or programs: i) To match other 
competitor organizations that have already adopted the innovations; ii) To match 
best practices or benchmarks observed in other organizations; and iii) To avoid 
criticism for being unwilling to adopt new idea or practices 
(3) Normativeness 
My organization has mainly adopted new ideas or programs: i) To follow norms 
and solutions that are standardized in professional circles; ii) To incorporate new 
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ideas promoted by experts in innovation; iii) To utilize information obtained from 
participation in ICMA or other general professional associations; and iv) To 
utilize information obtained from associations that promote and disseminate 
information on innovative ideas or programs 
 
Measuring Organizational Resources for Adopting and Implementing 
Innovation (ORes)
15
 
This study measures organizational sources (ORes) for adopting innovation as 
follows: 
My organization  has the following formal resources or practices related to 
innovation: i) Unit or staff member who promotes innovation; ii) Special task 
force or committee to develop proposals for innovation; iii) Formal staff 
suggestion process; iv) If yes, are bonuses provided for suggestions that are 
used?; v) Place on your website where citizens can suggest innovations for your 
government to consider; vi) Location on your website with information about 
innovations in your government; and vii) Process for soliciting citizens’ 
suggestions for changes in city government 
 
Measuring Barriers to Implement Innovation (Institutional devices)
16
    
(1) Scarce Resources (SRes) 
My organization  has the difficulties in adopting or developing new ideas and 
programs because of: i) Insufficient financial support (e.g., needed funds); ii) 
Insufficient human resource (e.g., heavy workloads); and iii) Difficulty in 
providing incentives for high performing staff due to rigid regulations.  
(2) Limited Commitment (LCom) 
My organization  has the difficulties in adopting or developing new ideas and 
programs because of: i) Opposition of elected officials to change; ii) Lack of 
creativity and initiative among rank-and-file staff members; iii) Resistance to 
                                                 
15
 This measure has been developed by the Alliance for Innovation in its innovation training 
activities. 
16
 This measure has been developed by the Alliance for Innovation in its innovation training 
activities. 
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change among rank-and-file staff members; iv) Lack of creativity and initiative 
among managers and supervisors; v) Resistance to change among managers and 
supervisors; and vi) Lack of information about innovative practices. 
 
Data Analysis Procedures 
The collected data was sequentially analyzed by the following procedures: 
First, the basic characteristics, information, and summaries of the collected 
quantitative data were arrived at through descriptive statistics. The Cronbach 
alpha coefficient test was used to check the internal consistency and reliability of 
the survey items.  
Second, EFA was used to obtain a summarized set of variables (factors) 
from survey questions (items) or to demonstrate the dimensionality of a 
measurement scale. Principal Component Analysis (PCA) was used to minimize a 
number of factors and also to retain fully the information that the survey items 
contained. Performing data reduction through PCA transforms the original survey 
items into a smaller set of factors (variables).  
Third, multiple regression analysis was used to estimate the relative 
impact of entrepreneurial attitudes and discovery skills of CEOs and 
organizational motivation and resources, etc. on early innovation adoption (i.e., 
index of new sustainable practices adopted by city governments in the 2010 
ICMA survey). In order to get undistorted results, the study also checked if the 
data met the statistical assumptions of multiple regression analysis by detecting 
outliers and multicollinearity among independent variables (IVs), normality of the 
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error distribution, homoscedasticity of the variance of the errors, and linearity of 
the residuals. Furthermore, this study presents the results of quantile regression 
including several cases with extraordinarily high scores of sustainability index. 
Fourth, path analysis was conducted to estimate the presumed causal 
effects of entrepreneurial attitudes and discovery skills of CEOs and 
organizational motivation and resources, etc. on early innovation adoption (i.e., 
index of new sustainable practices adopted by municipalities in the 2010 ICMA 
survey). Coefficients in the path analysis reveal causal relations among observed 
variables while multiple regression analysis just focuses on prediction or 
explanation of the IVs on a dependent variable (DV)
17
. In particular, the path 
analysis shows the direct and indirect effect of entrepreneurial attitudes and 
discovery skill of CEOs, and organizational characteristics such as intention to 
change, organizational motivation, and sufficient resources on early innovation 
adoption.  
Fifth, MANOVA was used to identify the difference between CEOs’ 
entrepreneurial attitudes, discovery skills, and organizational characteristics 
between groups with different sustaining level (for example, high-high sustaining 
group and low-low sustaining group). 
  
                                                 
17
 The following conditions are important for verifying causality among observed variables (Kline, 
2005, p. 94): (1) time precedence; (2) correctly specified direction of causal relation; and, (3) true 
(not spurious) relation. This means that the relation between observed variables does not disappear 
“when external variables such as common causes of both are held constant” (Kline, 2005, p.94).       
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CHAPTER IV 
Analyses and Findings 
Preliminary Analyses 
As preliminary analysis procedures, descriptive statistics, reliability test 
(Cronbach alpha coefficient calculation), and explanatory factor analysis (EFA) 
were conducted. 
Response Rate  
The target population in the study is the selected municipalities that had 
responded to the ICMA surveys in 2002, 2003, 2006, and 2010. Information on 
innovation adoption from these four surveys on the level of innovation adoption 
by these governments was available. The study obtained 264 email addresses 
from the website of ICMA and the official websites of municipalities, and a 
questionnaire was sent through an online survey system. A total of 134 
questionnaire responses were collected through five survey mailing waves 
(50.76%). Tables 4-5 show the distribution of characteristics of respondent 
organizations and CEOs including city managers. The majority of the responses 
came from males (91.7%), with only 8.3% of the responses from females. The 
majority of the respondents have worked in the public sector for over 10 years 
(94.7%) and have been in their current position for over two years (90.9%). The 
most advanced degree for 55% of respondents is an MPP or MPA. Almost all 
respondents are city (town or village) managers (99%) and have ICMA 
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membership (93.9%). A majority of governments are council manager form 
(70.9%), and 76.1% of the cities had a population size of under 50,000 (in 2000). 
Table 4 Description of City Characteristics 
  N Percentage    N Percentage  
Geographical Region   Seven category Typology   
 Northeast 22 16.4  Council-manager 27 21.1 
 North-Central 47 35.1  Mayor-Council-manager 67 52.3 
 South 33 24.6  Empowered Mayor-
council-manager 
1 0.8 
 West 32 23.9  Mayor and Council-
Administrator 
14 10.9 
Sunbelt    Mayor-Council-
Administrator 
12 9.4  
 Sunbelt 49 36.6  Mayor-Administrator-
Council 
4 3.1 
 Not Sunbelt 85 63.4  Mayor-Council 3 2.3 
Pop size (2000)   Dichotomy of Council-
Manager 
  
 More than 250,000 2 1.5  Yes  95 70.9 
 100,000-249,999 12 9.0  No 39 29.1 
 50,000-99,999 18 13.4     
 25,000-49,999 27 20.1     
 10,000-24,999 75 56.0     
        
 
Table 5 Description of Characteristics of City managers 
  N Percentage    N Percentage  
Gender   Preposition   
 Male 122 91.7  Manager/CAO 64 48.5 
 Female 11 8.3  Assistant Manager/CAO 47 35.6 
Age    Dir. of departments 13 9.9 
 Under 30 1 0.8  Others 8 6 
 30-40 11 8.4 Years of Current Position   
 40-50 24 18.3  0-1 12 9.1 
 50-60 54 41.2  2-5 34 25.8 
 60-70 35 26.7  6-10 24 18.2 
 Over 70 6 4.6  11-15 22 16.7 
Race    16-20 16 12.1 
 African American 4 3.0  More than 21 24 18.2 
 White/Caucasian 128 97.0 Years of Local Career   
Education    Less than 10 7 5.3 
 Some College 2 1.6  11-20 27 20.5 
 Four-year College 16 12.4  21-30  49 37.1 
 MPA or MPP 71 55.0  31-40 39 29.5 
 Master’s Degree 34 26.4  More than 40 10 7.6 
 Ph. D or equivalent 6 4.7 ICMA Membership   
Position    Yes 124 93.9 
 City manager 112 84.2  No 8 6.1 
 Township manager 8 6.0 SMA Membership   
 Town manger 6 4.5  Yes 116 92.1 
 Village manager 6 4.5  No 10 8 
 Mayor 1 0.8     
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Sample Size 
The sample size is an important issue in multivariate analysis. The 
required minimum sample size is related to the number of variables and absolute 
number. Although there is no general rule, the minimum number of observations 
(participants) per variable should be in the range from 5 to 10 (Gorsuch, 1983). 
For example, multiple regressions require a minimum sample of 100 observations 
to 20 independent variables. Further, in path analysis, the number of observations 
is based on the number of variables in the model (k). The specific formula is: 
Number of observations = [k (k + 1)]/2.  
 
Reliability of the Instrument for Independent Variables
18
 
Both reliable and valid measurements are the basis of data analysis. For 
evaluating the reliability
19
 of measures, a range of methods have been developed: 
the test-retest method; the panel-of-judges method; the parallel forms method; and 
internal consistency methods (de Vaus, 2002, pp. 17-21). Of these, the internal 
consistency is the best method with multi-item measures. In particular, this study 
employed Cronbach’s alpha (coefficient alpha), which is the most widely used 
and the most suitable method to measure internal consistency. Generally, a higher 
Cronbach’s alpha means that the correlation between the observed value and the 
                                                 
18
 The result of Little MCRA test (Chi=101.183, DF=94, Sig.= 0.288) indicates missing values are 
randomly distributed. Therefore, some missing values with Likert scales of main independent 
variables are imputed through the expectation-maximization (EM) techniques in SPSS version 18. 
It measn that estimations were imputed for the missing values based on the values for the other 
items each respondent had completed within a factor.  
19
 The reliability of a questionnaire item means that it elicits dependable and consistent answers 
from respondents (de Vaus, 2002, pp. 25-27) 
    
84 
true value is high. A rule of thumb is that an alpha value of 0.80 and above is 
considered pretty good, an 0.70 is considered to indicate a reliable set of items (de 
Vaus, 2002, pp. 20-21).
20
  
Table 6 shows the descriptive statistics for all items and the Cronbach’s 
alpha coefficients for the items of entrepreneurial attitude, discovery skills, and 
institutional motivations in innovation adoption. From the reliability test, among 
latent variables, “Risk_Taking”, “Proactiveness”, “Innovativeness”, 
“Associating”, “Questioning”, “Observing”, “Networking”, “Coerciveness”, 
Normativeness”, “Scarce Resources”, and “Limited Commitment” have alpha 
values higher than 0.70 while “Experimenting” and  “Change Intention” have 
values no lower than 0.60. “Mimeticness” has an low alpha value of 0.5488. The 
results indicate that most measurements are internally consistent.  
Among individual items, “Risk_Taking_3”, “Questioning_1”, 
“Experimenting_3” “Mimetic_2” and “Mimetic_3” were found to have low 
Cronbach’s alpha coefficients. This indicates that these items do not have a 
similar questionnaire item for measuring internal consistency. Before items with 
low alpha values were dropped off from the analyses, this study conducted factor 
analysis to further assess the unidimensionality of the items.   
  
                                                 
20
 The alpha coefficient of 0.60 is considered acceptable as a minimum standard (de Vaus, 2002).  
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Table 6 The Result of Reliability Test for Instrument Scales (N=134) 
High level 
measurement 
Sublevel 
measurement 
Item name 
Mean 
Std. 
Dev. 
Item-rest 
correlation 
Cronbach’s 
Alpha(item) 
Cronbach’
s Alpha 
Entrepreneurial 
attitude 
Risk taking 
 
Risk_Taking_1 5.097  1.201  0.6754 0.5143 .7363 
Risk_Taking_2 5.366  1.217  0.6494 0.5440 
Risk_Taking_3 4.828  1.307  0.3861 0.8553 
Proactiveness  Proactiveness_1 6.172  0.809  0.7371 0.7486 .8402 
Proactiveness_2 6.104  0.768  0.6708 0.8126 
Proactiveness_3 5.940  0.956  0.7260 0.7679 
Innovativeness  Innovativeness_1 6.246  0.799  0.6989 0.6497 .7928 
Innovativeness_2 6.261  0.765  0.6790 0.6759 
Innovativeness_3 5.709  0.874  0.5406 0.8271 
Discovery 
Skills 
Associating Associating_1 4.813  1.316  0.5871 0.7067 .7681 
Associating_2 5.478  0.971  0.5495 0.7275 
Associating_3 4.754  1.448  0.6978 0.6430 
Associating_4 5.828  0.790  0.5341 0.7467 
Questioning 
 
Questioning_1 6.007  0.854  0.4477 0.8562 .7462 
Questioning_2 6.291  0.670  0.6824 0.5439 
Questioning_3 6.321  0.620  0.6457 0.6018 
Observing 
 
Observing_1 5.657  0.805  0.5433 0.7956 .7853 
Observing_2 5.806  0.799  0.7430 0.5741 
Observing_3 5.993  0.780  0.5968 0.7383 
Experimenting 
 
Experimenting_1 5.142  1.263  0.4686 0.4613 .6123 
Experimenting_2 5.172  1.059  0.5320 0.3431 
Experimenting_
3 
5.716  0.781  0.3109 0.6537 
Networking 
 
Networking_1 6.127  0.808  0.6072 0.7945 .8212 
Networking_2 5.604  1.090  0.6330 0.7803 
Networking_3 5.774  1.001  0.6675 0.7715 
Networking_4 5.978  0.913  0.6775 0.7725 
Networking_5 5.165  1.399  0.5820 0.8151 
Organization 
Intention for 
change (125) 
Chnange_Intention  
 
Innovation_inten 4.556  0.928    .6244 
Change_perf(re) 
3.583  0.641    
Organizational 
Motivation 
(Institutional 
isomorphism) 
Coerciveness 
 
Coercive_1 4.835  1.648  0.6300 0.8011 .8208 
Coercive_2 4.407  1.624  0.7962 0.6218 
Coercive_3 4.806  1.468  0.6122 0.8139 
Mimeticness 
 
Mimetic_1 4.688  1.356  0.4657 0.2664 .5488 
Mimetic_2 5.434  1.168  0.3220 0.5055 
Mimetic_3 3.436  1.433  0.3066 0.5422 
Normativeness  
 
Normative_1 4.815  1.316  0.4158 0.7779 .7557 
Normative_2 4.994  1.155  0.6564 0.6438 
Normative_3 5.258  1.132  0.6390 0.6551 
Normative_4 5.023  1.266  0.5286 0.7125 
Organizational 
Barriers in 
innovation 
adoption 
Scarce  Resources 
 
ScarRes_1_fin 4.862  1.596  0.7289 0.5917 .7855 
ScarRes_2_hum 5.284  1.511  0.7237 0.6064 
ScarRes_3_ince 4.320  1.661  0.4506 0.8956 
Limited 
commitment & 
Shortage of 
creativity 
 
ResisBar_1_elec 3.519  1.746  0.4210 0.8283 .8185 
ResisBar_2_staf 3.866  1.542  0.6946 0.7655 
ResisBar_3_mana 3.510  1.531  0.7358 0.7565 
ShorCrea_1_staf 3.105  1.555  0.7222 0.7590 
ShorCrea_2_man 3.105  1.528  0.7367 0.7564 
ShorCrea_3_info 3.450  1.495  0.2507 0.8535 
 
 
Factor Analysis: Testing for Unidimensionality  
Factor analysis basically aims to explore the data for patterns, identify 
underlying factors, confirm suggested hypotheses, or reduce the many variables to 
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a more manageable factor. There are two types of factor analyses: explanatory 
factor analysis (EFA) and confirmatory factor analysis (CFA). Explanatory factor 
analysis is used when we do not have a pre-defined idea of the structure 
(constructs) or do not know the number of dimensions in a set of observed 
variables (Kim and Mueller, 1978); on the other hand, CFA is to verify the factor 
structure when the researcher has some knowledge of the underlying latent 
variable structure. EFA is to determine the factor structure when the researcher 
has no prior knowledge the items do measure the intended factors (Byrne, 2010, 
pp. 5-6). In particular, EFA is a multivariate data analytic tool for exploring the 
underlying structure of a set of variables by reducing collinear variables into one 
construct as well as for reducing the number of variables for later analysis (de 
Vaus, 2003, pp.384-385)  
Although survey questions in the study were created on the basis of 
theoretical concepts, a priori hypotheses of these questions (items) in the survey 
were not tested. Therefore, this research conducted EFA using PCA (Principal 
Component Analysis) with varimax rotation. Specifically, EFA was used to 
extract a specified number of factors from the survey questions drawn from 
theoretical concepts such as entrepreneurial attitudes or discovery skills (Kline, 
2005, pp.10-11), as it helps extract some factors (constructs) that well reflect 
characteristics of the observed items. In the reliability test section, this research 
categorized 9 entrepreneurial attitude items into three factors (risk taking, 
proactiveness, and innovativeness) and categorized 18 discovery skill items into 
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five factors (associating, observing, experimenting, questioning, and networking) 
at the individual level. For EFA, this study included 9 items for “Entrepreneurial 
attitude” and 18 items for “Discovery skills”  
 
Entrepreneurial Attitudes  
 
- The Initial Model for Entrepreneurial Attitude  
In the initial model, EFA was conducted with 9 items for specifying 
entrepreneurial attitude. Two factors were retained (obs=134, chi2 (36) =555.62, 
Prob>chi2 = 0.0000) .
21
 Table 7 shows the Eigen value and the two factors (Eigen 
value >1) that were retained.  As a result of principal component factors method 
based on orthogonal varimax rotation, the cumulative value of 2 factors is 0.6442. 
The factor loading shows the relationship between the extracted factor and the 
variables – i.e., how well variables explain the extracted factors.22  
  
  
                                                 
21
 Generally, the common method to select the number of factors is to extract only the components 
with an Eigen value greater than 1. An Eigen value indicates the amount of variance in the pool of 
items or variables that the particular factor accounts for (De Vaus, 2002, p.138). 
22
 Factor loadings indicate the weights and correlations between each item or variable and the 
factor. The higher the factor loading (usually at least 0.3), the more the items or the variables 
belong to the factor or component. Uniqueness is equal to “1-Commonality” (i.e., the variance in 
common between the factors and the item or the variable), and items or variables with the greater 
uniqueness (the lower commonalities) need to be dropped from further analysis (De Vaus, 2002, 
pp.138-139).  However, the low or high values of communalities (or uniqueness) are not an 
absolute criterion in determining to dopr or not. If an item is meaningful in explaining a factor, the 
item needs to be remained (Garson, 2013).   
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Table 7 Rotated Factor loadings for Entrepreneurial Attitude (initial model) 
 Factor1 Factor2 Uniqueness 
risk_takin~1 0.054 0.9077 0.1731 
risk_takin~2 0.1307 0.8815 0.2059 
risk_takin~3 0.2187 0.5969 0.5958 
proactiven~1 0.8173 0.1551 0.308 
innovative~1 0.8115 0.0982 0.3318 
innovative~2 0.8045 0.0758 0.347 
innovative~3 0.6729 0.1358 0.5288 
proactiven~2 0.78 0.2006 0.3514 
proactiven~3 0.798 0.0515 0.3606 
Eigenvalue 4.09524 1.70241  
Variance Percentage 0.4550 0.1892  
  
- Revised Model for Entrepreneurial Attitude  
In the revised model, the items risk_taking_3, and innovativeness_3 were 
excluded for clarifying the model. Principal component factors method based on 
orthogonal varimax rotation was employed, and similar to the initial model, two 
factors were retained (obs=134, chi2(21) = 469.27, Prob>chi2 = 0.0000). 
In Table 8, the revised model is considered better than the initial model as 
the cumulative value of two factors (0.7318) in the revised model increased when 
compared to the initial model (0.6442).  
Table 8 Rotated Factor loadings for Entrepreneurial Attitude (revised model) 
 Factor1 Factor2 Uniqueness 
risk_takin~1 0.0643 0.935 0.1216 
risk_takin~2 0.1345 0.9226 0.1307 
proactiven~1 0.8443 0.1504 0.2645 
innovative~1 0.8094 0.1202 0.3305 
innovative~2 0.8073 0.0781 0.3421 
proactiven~2 0.7865 0.1729 0.3515 
proactiven~3 0.8131 0.0472 0.3367 
Eigenvalue 3.55898 1.5634  
Variance % of 
Eigenvalues 
0.5084 0.2233  
Cronbach’s alpha  0.8758 0.8553  
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Discovery Skills 
 
- The Initial Model for Discovery Skills  
In the initial model, EFA was conducted with 18 items for specifying 
discovery skills. Four factors were retained (obs=134, chi2(153) = 1097.16, 
Prob>chi2 = 0.0000). Table 9 shows the Eigen value and four factors (Eigen value 
>1) that were retained.  As a result of rotated factor loadings and uniqueness 
variances of 18 items, 13 items were found important for determining the initial 
factor model, and five items (questioning_1, questioning_2, questioing3, 
experimenting_3, and networking_2) were excluded from the revised model. The 
cumulative value of the four factors is 0.6212 
Table 9 Rotated Factor loadings for Discovery Skills (initial model) 
 Factor1 Factor2 Factor3 Factor4 Uniqueness 
associatin~1 0.7458 0.0954 0.0764 0.0425 0.427 
associatin~2 0.6993 0.2045 0.0847 -0.0031 0.4621 
associatin~3 0.8328 0.0319 0.0772 0.0728 0.2941 
associatin~4 0.6002 0.3448 0.3015 0.0742 0.4245 
questionin~1 0.1888 0.6037 0.1042 -0.0601 0.5855 
questionin~2 0.3918 0.5869 0.2492 0.1201 0.4255 
questionin~3 0.4656 0.5918 0.3001 0.0139 0.3428 
observing_1 -0.0705 0.7137 0.176 0.1291 0.4379 
observing_2 0.0832 0.8314 0.0652 0.2236 0.2475 
observing_3 0.1837 0.7402 0.0736 0.0275 0.4122 
experiment~1 -0.0719 0.1021 0.1049 0.8611 0.232 
experiment~2 0.2679 0.1436 0.0999 0.78 0.2893 
experiment~3 0.4991 0.182 0.339 0.3274 0.4956 
networking_1 0.3478 0.2175 0.6387 -0.0323 0.4228 
networking_2 0.4642 0.2147 0.6156 0.1238 0.3442 
networking_3 0.1189 0.2183 0.7523 0.0877 0.3645 
networking_4 0.1051 0.0704 0.8251 -0.0033 0.3032 
networking_5 -0.0467 0.0221 0.7934 0.2448 0.308 
Eigenvalue 6.35008 1.81318 1.69376 1.32435  
Variance 
Percentage 
0.3528 0.1007 0.0941 0.0736  
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- Revised Model for Discovery Skills  
In Table 10, in the revised model, the items questioning_1, questioning_2, 
questioning3, experimenting_3, and networking_2 were excluded for clarifying 
the model. Principal component factors method based on varimax rotation was 
employed, and similar to the initial model, four factors were retained (obs=134, 
chi2(78) = 609.95, Prob>chi2 = 0.0000). The final revised model is considered 
better than the initial model as the cumulative value of four factors (0.6762) in the 
revised model increased when compared to the initial model (0.6212).  
Table 10 Rotated Factor loadings for Discovery Skills (revised model) 
 Factor1 Factor2 Factor3 Factor4 Uniqueness 
associatin~1 0.7627 0.1028 0.0651 0.0538 0.4006 
associatin~2 0.7157 0.0474 0.2374 0.0011 0.4291 
associatin~3 0.8551 0.0773 0.0428 0.0777 0.255 
associatin~4 0.6129 0.3186 0.2823 0.096 0.4339 
observing_1 -0.0253 0.1924 0.7617 0.086 0.3748 
observing_2 0.1173 0.0633 0.8812 0.192 0.1689 
observing_3 0.2329 0.0857 0.793 -0.0074 0.3095 
experiment~1 -0.0858 0.1009 0.1084 0.8702 0.2134 
experiment~2 0.2579 0.0988 0.1213 0.8149 0.2449 
networking_1 0.371 0.6213 0.1562 0.0279 0.4513 
networking_3 0.136 0.75 0.243 0.0751 0.3544 
networking_4 0.1316 0.8365 0.0291 0.0229 0.2816 
networking_5 -0.0426 0.8137 0.0649 0.1987 0.2924 
Eigenvalue 4.23664 1.72031 1.58536 1.24787  
Variance % of 
Eigenvalues 
0.3259 0.1323 0.122 0.096  
Cronbach’s alpha  0.7681 0.7803 0.7853 0.6537  
 
Organizational Motivation  
 
- Initial Model for Organizational (Institutional) Motivation   
As shown in Table 11, in the initial model, EFA was conducted with all 10 
variables for specifying organizational motivation for adopting change. Two 
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factors were retained (Obs=134, chi2(45) =  493.00, Prob>chi2 = 0.0000). The 
cumulative value of the two factors is 0.5696 
Table 11 Rotated Factor loadings for Institutional Motivation (initial model) 
Variable Factor1 Factor2 Uniqueness 
coercive_1 0.7875 -0.0281 0.3791 
coercive_2 0.889 0.0661 0.2052 
coercive_3 0.7625 0.0975 0.4092 
mimetic_1 0.4355 0.4237 0.6308 
mimetic_2 0.2635 0.6616 0.4929 
mimetic_3 0.597 0.1772 0.6122 
normative_1 0.4656 0.5148 0.5182 
normative_2 0.1061 0.8395 0.2839 
normative_3 0.0546 0.7986 0.3592 
normative_4 -0.1333 0.7541 0.4135 
Eigenvalue 3.69537 2.00037  
Variance Percentage 0.3695 0.2000  
 
- Revised Model for Organizational (Institutional) Motivation   
In the revised model (Table 12), EFA was conducted with all six items 
(except for mimetic_1, mimetic_2, mimetic_3, and normative_1) for clarifying 
the model. Similar to the initial model, two factors were retained (obs=134, 
chi2(15) =  280.62, Prob>chi2 = 0.0000). Revised model is considered better than 
the initial model as the cumulative value of two factors (0.7196) increased when 
compared to the revised model (0.5696). 
Table 12 Rotated Factor loadings for Institutional Motivation (second revised 
model) 
 variable Factor1 Factor2 uniqueness 
coercive_1 0.8367 -0.0329 0.2988 
coercive_2 0.919 0.0741 0.1499 
coercive_3 0.8113 0.112 0.3293 
normative_2 0.0853 0.8184 0.323 
normative_3 0.1137 0.8496 0.2652 
normative_4 -0.0427 0.8257 0.3164 
Eigenvalue 2.42954 1.88795  
Variance % of Eigenvalues 0.4049 0.3147  
Cronbach’s alpha  0.8208 0.7779  
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Organizational Intention for Change 
 
In the initial model, EFA was conducted with all 2 items for specifying 
organizational intention for change. One factor was retained (Obs=134, chi2(1) = 
35.59, Prob>chi2 = 0.0000). The cumulative value of one factor is 0.7427 
Table 13 Rotated Factor loadings for Organizational Intention for Change 
Variable Factor1 Uniqueness 
Innovation_intention 0.8618 0.2573 
Change_performance 0.8618 0.2573 
Eigenvalue 1.48533  
Variance % of Eigenvalues 0.7427  
Cronbach’s alpha  0.6244  
 
Organizational Barriers 
 
- The Initial Model for Organizational Barriers   
In the initial model, EFA was conducted with 9 items for specifying 
organizational barriers for adopting innovation. As a result, two factors were 
retained (obs=134, chi2(36) = 619.47, Prob>chi2 = 0.0000). Table 14 shows the 
Eigen value and two factors (Eigen value >1) that were retained. As a result of 
rotated factor loadings and uniqueness variances of 9 items, 7 items were found 
important for determining the initial factor model. Two items (resisbarr1 and 
shorbarr3) were excluded from the revised model due to high uniqueness (0.758) 
and unclear factor (0.4634 vs. 0.4319). The cumulative value of two factors is 
0.6345 
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Table 14 Rotated Factor loadings for Organizational Barriers (initial model) 
 Factor1 Factor2 Uniqueness 
resbarr1_f~n -0.0259 0.9033 0.1834 
resbarr2_h~n 0.0839 0.8532 0.265 
resbarr3_i~s 0.1529 0.6954 0.493 
resisbarr1~l 0.4634 0.4319 0.5987 
shorbarr1_~f 0.8562 0.0841 0.2599 
resisbarr2~f 0.8302 0.1508 0.288 
shorbarr2_~s 0.8858 0.0165 0.2152 
resisbarr3~s 0.8786 0.0084 0.228 
shorbarr3_~o 0.2335 0.433 0.758 
Eigenvalue 3.65219 2.05848  
Variance Percentage 0.4058 0.2287  
 
- Revised Model for Organizational Barriers   
 In the revised model, EFA was conducted with 7 items (except for 
resisbarr1, and shorbarr3) for specifying organizational barriers. As a result, 
two factors were retained (obs=134, chi2(21) = 531.49, Prob>chi2 = 0.0000). 
Table 15 shows the Eigen value and two factors (Eigen value >1) that were 
retained. The revised model is considered better than the initial model as the 
cumulative value of two factors (0.7443) increased when compared to the initial 
model (0.6345). 
Table 15 Rotated Factor loadings for Organizational Barriers (revised model) 
 Factor1 Factor2 Uniqueness 
resbarr1_f~n -0.0093 0.9187 0.1558 
resbarr2_h~n 0.1131 0.9058 0.1667 
resbarr3_i~s 0.138 0.6717 0.5297 
shorbarr1_~f 0.8569 0.0911 0.2575 
resisbarr2~f 0.8415 0.1751 0.2613 
shorbarr2_~s 0.8945 0.0211 0.1994 
resisbarr3~s 0.8837 -0.001 0.2191 
Eigenvalue 3.2277 1.98272  
Variance % of Eigenvalues 0.4611 0.2832  
Cronbach’s alpha  0.8953 0.7855  
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Tables 16-18 describe the result of the reliability test and EFA (conducted 
by Explanatory Principal Component Analysis with varimax rotation). The factor 
analysis (EFA) was used to check the dimensions for entrepreneurial attitudes and 
discovery skills of CEOs and organizational factors. 11 factors were extracted 
from the main items in the survey. Factor analysis extracts two dimensions 
(Taking_risk and Proactiveness) for entrepreneurial attitudes and four dimensions 
(Observing, Experimenting, Networking, and Associating) for discovery skills, 
two dimensions (Coerciveness and Normativeness) for organizational pressure, 
organizational intention for innovation adoption (Organzational intention), and 
two dimensions (Scarce resource and Limited commitment) for limited resources. 
For example, five items (i.e., proactiveness1, proactiveness2, proactiveness3, 
innovativeness1, and innovativeness2) are relevant in defining the “Proactiveness” 
factor. Although this study distinguished the concept “proactiveness” from 
“innovativeness” based on conceptual distinction, two concepts did not show the 
clear distinction as a result of exploratory factor analysis. Also, the items related 
to questioning skill were not extracted as a factor. The description of each item 
included in a factor is provided in Appendix C.  
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Table 16 The list of items by factors analysis  
Item Rotated 
Factor 
loadings 
Eigen 
Value  
Cronbach’s 
alpha 
Factor / Component 
(Variable name) 
Construct  
Proactiveness1 0.8443 3.5589 0.8758 Proactiveness 
(Proac) 
Entrepreneurial 
Attitude Proactiveness2 0.7865 
Proactiveness3 0.8131 
Innovativeness1 0.8094 
Innovativeness2 0.8073 
Risk_taking_1 0.935 1.5634 0.8553 Risk-taking (TRisk) 
Risk_taking_2 0.9226 
Observing_1 0.7617 1.58536 0.7853 Observing (Obser) Discovery skills 
Observing_2 0.8812 
Observing_3 0.793 
Experimenting_1,  0.8702 1.24787 0.6537 Experimenting 
(Exper) Experimenting_2 0.8149 
Networking_1  0.6213 1.72031 0.7803 Networking 
(Netwo) Networking_3 0.75 
Networking_4 0.8365 
Networking_5 0.8137 
Associating_1 0.7627 4.23664 0.7681 Associating  
(Assoc) Associating_2 0.7157 
Associating_3 0.8551 
Associating_4 0.6129 
Innovation_intention 0.8618 1.48533 0.6244 Organizational 
Change Intention 
(Ointe)  
Organizational 
Motivation Change_performance 
0.8618 
Coercive_1  0.8367 2.42954 0.8208 Coerciveness (Coer) 
Coercive_2 0.919 
Coercive_3 0.8113 
Normative_2 0.8184 1.88795 0.7779 Normativeness 
(Norm) Normative_3 0.8496 
Normative_4 0.8257 
Res_finan 0.9187 1.98272 0.7855 Scarce 
Resources(SRes) 
Organizational 
resources and 
barriers  
 
Res_human 0.9058 
Res_incentives 0.6717 
Shor_staff 0.8569 3.2277 0.8953 Limited 
Commitment 
(LCom) 
Resis_staff 0.8415 
Shor_managers 0.8945 
Resis_managers 0.8837 
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Table 17 Description of Variables  
  Variable Description 
DV  Adoption index of 
sustainability (IndexSus) 
Adoption index of sustainability innovation 
IVs Past innovation 
adoption 
experience  
(composite index) 
Adoption Index of reinventing 
government (IndexRG) 
Adoption index of reinventing government 
innovation  
Adoption index of e-
government (IndexEG) 
Adoption index of e-government innovation 
Adoption index of strategic 
practices  (IndexSP) 
Adoption index of strategic practices 
Entrepreneurial 
attitude 
Risk taking (TRisk) Factor score of items measuring Risk-taking attitude 
Proactiveness (Proac) 
Factor score of items measuring Proactiveness and 
Innovativeness attitude  
Discovery skills 
 
Observing (Obser)  Factor score of items measuring observing skills  
Experimenting (Exper) Factor score of items measuring experimenting skill 
Associating (Assoc) Factor score of items measuring associating skill 
Networking (Netwo) Factor score of items measuring networking skill 
Organizational 
motivation  
Ointention (Ointe) 
Factor score of items measuring organizational 
intention for  change  
Coerciveness (Coer) 
Factor score of items measuring organizational 
coercive motivation for adopting innovation 
Normativeness (Norm) 
Factor score of items measuring organizational 
normative motivation for adopting innovation 
Organizational 
resources  
 
Organizational resources 
(ORes) 
Sum value of items measuring organizational 
resources for innovation adoption  
Short Resources (SRes) Factor score of items measuring Short organizational 
resources 
Limited Commitment (LCom) Factor score of items measuring Limited 
Commitment of staffs 
CVs City manager’s 
membership  
ICMA membership (ICMA) 
Having ICMA membership(dichotomous) 
Professional 
career  
Years of current position 
(Curr_pos) 
Years of current position 
Years of local careers 
(Localcurr) 
Years of local management  
Socio-economic 
status 
Age (Age) Under40, 40-60, over 60 
Education (Edu) Having MPA or MPP degree (dichotomous) 
Pop size 
 
Population size in 
2000(u00pop) 
Population size in 2000 
Natural log of pop size Natural log value of population size in 2000 
Form of 
government 
Council manager type (fogCM) Council manager form of government (dichotomous) 
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Table 18 Summary of DV and IVs (N=134)  
Variable Obs Mean Std. Dev. Min Max 
IndexSus 134 25.68672 14.1202 3.75 75.77 
IndexRG 134 5.746269 2.46078 0 10 
IndexEG 134 3.904627 2.070399 0 8.17 
IndexSP 134 5.552239 2.075881 0 10 
TRisk 134 0 1 -2.95506 1.595505 
Proact 134 0 1 -6.32994 1.470596 
Assoc 134 0 1 -2.22699 2.479435 
Netwo 134 0 1 -3.48973 1.720686 
Obser 134 0 1 -3.45888 2.063469 
Exper 134 0 1 -3.48134 1.85606 
Coer 134 0 1 -2.78786 1.772861 
Norm 134 0 1 -3.02683 1.933961 
Ointe 134 0 1 -2.12456 2.185069 
Ores 134 2.352 1.637236 0 7 
SRes 134 0 1 -2.80822 1.743259 
LCom 134 0 1 -1.78874 2.148949 
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Correlation Analysis and Checking the Basic Assumptions of Regression Analysis  
 
Correlation Analysis  
A correlation (coefficient) is a standardized analytic tool for measuring the 
degree to which two variables vary together (Keith, 2006) – i.e., the degree of the 
linear relationship between two variables. A correlation coefficient ranges from -1 
to +1 whereas there is no range for the value of a covariance coefficient as an 
unstandardized measurement tool. Correlation analysis (matrix) is a tool for 
checking multicollinearity between IVs. In general, there is a multicollinearity 
between two variables when the correlation coefficient is higher than 0.85 (Cohen 
et al., 2003). Table 19 shows the correlative relationship between the IVs and the 
DV. All variables are relatively free from multicollinearity, as shown in Table 21.   
Correlation analysis moderately supports this research’s assumption that the 
adoption of sustainable practices in 2010 is likely to have direct and strong 
relationship with past innovation adoption experiences such as strategic practices 
and e-government practices (except for reinventing government practices), 
entrepreneurial attitudes, discovery skills, organization intention, organizational 
motivation, and organizational resources at the 5% significance level. 
 
  
  
    
 
 
  
9
9
 
Table 19 Correlation analysis (N=134) 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1IndexSus 1 
               
2.Proact 0.2314*** 1 
              
3.TRisk 0.1580* 0 1 
             
4.Assoc 0.2393*** 0.3774*** 0.2141** 1 
            
5.Netwo 0.1208 0.2689*** 0.1122 0 1 
           
6.Obser 0.0935 0.3128*** 0.0708 0 0 1 
          
7.Exper 0.2242*** 0.1024 0.0019 0 0 0 1 
         
8.Coer -0.1962** -0.0916 0.0344 -0.2178** 0.1616* 0.1059 -0.0905 1 
        
9.Norm 0.2558*** 0.1644* 0.1195 0.1267 0.4989*** 0.0965 0.0770 0 1 
       
10.Ointe 0.2746*** 0.3031*** 0.1906** 0.4816*** 0.0478 0.1138 0.0853 -0.341*** 0.1700** 1 
      
11.ORes 0.3264*** 0.1963** 0.1328 0.1922** 0.1575* 0.1771** 0.1194 0.0512 0.3187*** 0.3212*** 1 
     
12.SRes 0.0275 0.0209 0.0453 
-
0.2805*** 
0.1137 0.1173 -0.0122 0.3482*** -0.0317 -0.267*** -0.1673* 1 
    
13.LCom -0.0951 -0.0985 0.0147 -0.0467 0.1348 -0.1056 -0.0656 0.1036 -0.0112 -0.198** -0.0072 0 1 
   
14.IndexRG -0.0042 0.0208 0.0292 0.043 0.0257 0.038 0.0595 -0.1058 0.0384 0.0083 0.0598 -0.0170 -0.0968 1 
  
15.IndexEG 0.4637*** 0.2671*** 0.1339 0.2399*** 0.0944 0.0135 0.0994 -0.0271 0.2381*** 0.1609 0.3264*** 0.0006 -0.0193 -0.04 1 
 
16.IndexSP 0.4694*** 0.1334 0.0886 0.1797** 0.1939** -0.0325 0.1526* -0.0615 0.1089 0.1893** 0.2767*** -0.1744** -0.146* 0.1248 0.374*** 1 
Note. Significance level (2-tailed): * Significant at .10 level; ** Significant at .05 level, *** Significant at .01 level 
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Models for Multiple Regression Analysis 
Multiple regression analysis is a multivariate statistical technique for 
understanding how well several IVs (or predictor variables) predict or explain a 
DV (or criterion variable). Generally, multiple regression analysis estimates “a 
model of multiple factors that best predicts the criterion” (Abu-Bader, 2006, pp. 
233-234). In other words, multiple regression analysis is used to judge the relative 
importance of several IVs predicting a DV by comparing their relative t-ratios.  
As shown in the Table 20, this research tested three models: (1) explanatory 
power of CEOs (Chief Executive Officers)’ entrepreneurial attitudes and 
discovery skills on early adoption of sustainable practices in municipalities 
(Model I); (2) explanatory power of organizational characteristics such as 
intention to change, isomorphism, and organizational capability for innovation 
adoption on early adoption of sustainable practices in municipalities (Model II); 
and (3) explanatory power of past experience on early adoption of sustainable 
practices in municipalities (Model III).  
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Table 20 Model Description for Multiple Regression Analysis 
Model Main independent variables Variable name 
CEOs’ entrepreneurial 
attitude and discovery skills  
(Model I) 
Risk-Taking  
Proactiveness  
Experimenting 
Observing  
Associating  
Networking  
TRisk 
Proac 
Exper 
Obser 
Assoc 
Netwo 
Organizational innovative 
capacities  
(Model II) 
Organizational intention for change 
Coercive pressure  
Normative pressure 
Organizational resources  
Scarce resource  
Limited commitment  
Ointe 
Coer 
Norm 
ORes 
SRes 
LCom 
Past Experience Model  
(Model III) 
Reinventing Government Index  
E-government Index 
Strategic Practices Index 
IndexRG 
IndexEG 
IndexSP 
*DV: Sustainable Practices Index 
Checking the Basic Assumptions of Regression Analysis 
Ordinary least squares (OLS) regression model is based on some key 
assumptions for relationships between 1) IVs and DV; 2) intra-relation among IVs 
(the “multicollinearity” issue); and 3) the IVs and residuals (error terms) 
(heteroscedasticity). If the model does not meet these assumptions, it makes 
statistical errors, such as “specification” errors. To confirm whether the regression 
model follows those assumptions, a process called “post-estimation” strategy 
needs to be performed.  
Yi = βi χ1+ β2 χ2 + ….. + βn χn + μi 
(Y = DV, X = IVs, β(1,2…..n) = regression coefficients, & μi = residual (also called error term)) 
Regression analysis has the following assumptions: first, all variables are 
‘normally’ and ‘linearly’ distributed in the sample data. If there are some non-
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normal or nonlinear (such as curvilinear) relations among variables, regression 
coefficients will result in underestimated predictive power.   
Second, the regression model assumes that residuals are normally 
distributed and have “uniform” variances across all levels of the predictors. It 
means that the variance of the error term needs to be constant, and the residuals of 
the regression model need to satisfy homoscedastic characteristics. Residuals (or 
error terms) are the portions not accounted for by the predicted regression 
coefficients in a regression model or, mathematically, those differences between 
the observed value of the DV and the predicted value (= y -  ̂). When the 
requirement of a constant variance is violated, it is called a condition of 
heteroscedasticity. Heteroscedasticity makes the coefficient neither efficient nor 
the best estimator, and results in unreliable F-test or t-tests.  
Third, there need be no measurement error. That is, all predictors in a 
regression model are measured without error. That is, regression assumes that 
predictors are definitely reliable.  
Fourth, OLS regression models assume that residuals are uncorrelated 
with the predictors (IVs). When the residuals are not independent, it is called 
autocorrelation. Autocorrelation results in the understated variance of the 
coefficient or unreliable F-test or unreliable t-tests. Usually, the scatterplot of 
residuals for signs of patterns or Durbin-Watson statistic can be used for checking 
autocorrelation.       
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 Fifth, as a sample problem, OLS regression model assumes that two or 
more IVs in a model are not highly related. Multicollinearity problem causes the 
understated variance of the coefficient. In addition, significant variables may 
appear to be insignificant (i.e., Type II error). Regression with high variance 
inflation factor (VIF) (usually a VIF greater than or equal to 5 or 10) is likely to 
have high pairwise proportion among IVs. In addition, two or more variance 
proportions (>0.5) in a single row may be suspected for multicollinearity. As 
shown in the correlation table (Table 31), IVs are not related to a multicollinearity 
problem, considering the fact that all IVs have relatively low Pearson-correlation 
coefficients (less than 0.50). 
 Violation of the underlying assumptions of regression is likely to lead to 
the distortion of statistical results. For obtaining sound and strong statistical 
results, this research diagnosed data problems including outliers and high 
correlation among IVs (multicollinearity), normality of the error distribution, and 
homoscedasticity of the variance of the errors in models I, II, and III.  
Detecting Unusual Data  
 
An observation or case that is substantially different from all other 
observations reduces misleading results. That is to say, removing the extreme 
observation substantially changes the estimate of coefficients. For example, the 
outlier is a deviant case that is an extreme numeric value in a distribution (i.e., 
with large residual) (de Vaus, 2003, pp. 92-93). In addition, an observation with 
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an extreme value is likely to have large leverage value. This study focused on 
three methods of detecting outliers: standardized residuals (i.e., studentized 
residuals (SDRESID)), the leverage statistics, and Cook’s distance.23  
Table 21 shows the results of detecting outliers by the three regression diagnostic 
tools. Through Table 21, it was found that several cases were a point of major 
concern. Among these cases, the five cases (City of Chula Vista; City of Ann 
Arbor; City of Santa Barbara; City of Fort Collins; and  City of Palo Alto) 
might have severe problems. When variables have extreme values, there are 
several choices: the outlier might be excluded; the distribution might be 
transformed; and an alternative measure of central tendency (e.g., the median) 
might be provided (de Vaus, pp. 221-222). By performing a regression with them 
and without them, it was found that the regression equations were a little different. 
Therefore, removing them from the analysis is justified by reasoning that the 
model is to predict sustainability index for municipalities. 
 
  
                                                 
23
 Studentized residuals are a type of standardized residual for detecting outliers. This study is 
concerned about residuals that exceed +2 or -2. When studentized residuals exceed + 3 or – 3, 
these cases are likely to be outliers. The leverage statistics varies from 0 (no influence on the 
model) to 1(completely determines the model), and a case with leverage over 0.5 can be 
considered as undue leverage. The cutoff point for determining high leverage value is (2k+2)/n 
(where, k is the number of independent variables and n is the number of observations). Cook’s 
distance is calculated by examining what happens to all the residuals when the unusual case is 
eliminated. If a case has high Cook’s distance statistic, it might be an outlier. As a rule of thumb, 
the conventional cut-off point is 4/n (where, n is the number of cases). That is, a case having a 
higher Cook’s distance statistic than 4/n might be an outlier. Fox (1997) suggests a value of 4/(n-
k-1) as cutoff value (where, n is the number of cases and k is the number of independent 
variables)(de Vaus, 2002, pp. 92-94). 
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Table 21 Detecting Outliers by Regression Diagnostic Statistic in Model I, II, and 
III 
Diagnostic Tools & Case Number (Value) Cut-off value  
Model I (Manager Capacity Model)  
SDRESID: City of Asheboro( -2.4208), City of Evanston (2.2670), City of Ann 
Arbor(2.3970), City of Fort Collins (3.01406), City of Santa Barbara(3.2121), City of 
Palo Alto(3.3028), City of Chula Vista (3.4641) 
Leverage: City of Springville (.1206966), Village of Miami Shores(.1205262), City of 
Maryland Heights (.1225542), City of Lake Forest (.1247816), City of Beaumont 
(.1514678), City of San Carlos (.1304792), Village of Grayslake (.1376346), City of 
Rocky Mount (.1627521), City of Ballwin (.1705053), City of Huber Heights 
(.3765779), City of Mesquite (.1055598), City of Golden (.1072241), city of Shakopee 
(.1041475) 
Cook’s Di: City of Asheboro (.059422), City of San Carlos(.0451039), City of Huber 
Heights (.2792248), City of Fort Collins (.0344328), City of Palo Alto (.0553294), 
City of Chula Vista (.0340169) 
SDRESID: > +2 or 
< -2 
Leverage: 0.104 
Cook’s Di: 0.0298 
Model II (Organizational Capacity Model)  
SDRESID: City of Asheboro(-2.056956), City of Evanston (2.085562), City of Ann 
Arbor (2.660962), City of Santa Barbara (3.295433), City of Chula Vista (3.560368), 
City of Fort Collins (3.565049), City of Palo Alto (3.891912) 
Leverage: City of Ballwin(.1057368), City of Clayton(.1057072), City of 
Beaumont(.1183028), Town of Payson(.191472), Village of Lindenhurst(.175557), 
City of Albany (.1088731) 
Cook’s Di: Town of Chapel Hill (.0327497), City of Ann Arbor (.0349848), City of 
Chula Vista (.0386129), City of Fort Collins (.0427837), City of Palo Alto (.1283042) 
SDRESID: > +2 or 
< -2 
Leverage: 0.104 
Cook’s Di: 0.0298 
Model III (Past Experience Model)  
SDRESID: Borough of State College (2.001795), City of Casa Grande (2.002086), 
City of Farmington Hills (2.156093), City of Chula Vista (2.438444), City of Ann 
Arbor (3.153295), City of Santa Barbara (3.182242), City of Fort Collins (3.226611), 
City of Palo Alto (3.945677)    
Leverage: City of Havelock (.0634894), City of Moultrie (.0714039), City of 
Brooklyn Center (.0635866), City of Greenwood (.0806886) 
Cook’s Di: City of Maryland Heights (.0515561), City of Poquoson (.0572165), City 
of Hopewell (.0303175), City of Havelock(.0307707), City of Chula Vista(.0582425), 
City of Santa Barbara(.0855208), City of Fort Collins (.076307), City of Palo 
Alto(.0612244) 
SDRESID: > +2 or 
< -2 
Leverage: 0.0597 
Cook’s Di: 0.0298 
 
Checking Multicollinearity  
 
 After excluding five outliers, this study checks multicollinearity. 
Multicollinearity can occur from a very high degree of correlation (e.g., 0.9) 
between a single variable and a set of IVs. This study used two diagnostics to 
measure multicollinearity: VIF and tolerance
24
 . As shown in Table 22, there were 
no multicollinearity problems in Model I, II, and III.  
                                                 
24
 Variable inflation factor (VIF) is multicollinearity diagnostics within multiple regression 
procedures. Tolerance (Tolerance = 1 - R
2
i.  i=1, 2, 3, …K) is a diagnostic based on the multiple 
correlation approach. As a general rule of thumb, variables with a low tolerance (0.2 or less) or 
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Table 22 Detecting Multicollinearity by VIF & Tolerance 
 Variable VIF SQRT VIF Tolerance R-Squared 
Model I 
(Mean 
VIF=1.21) 
TRisk 1.10 1.05 0.9088 0.0912 
Proact 1.52 1.23 0.6599 0.3401 
Obser 1.17 1.08 0.8583 0.1417 
Exper 1.01 1.01 0.9857 0.0143 
Assoc 1.30 1.14 0.7701 0.2299 
Netwo 1.14 1.07 0.8743 0.1257 
Model II 
(Mean 
VIF=1.22) 
Ointe 1.38 1.17 0.7260 0.2740 
Coer 1.28 1.13 0.7802 0.2198 
Norm 1.12 1.06 0.8905 0.1095 
ORes 1.29 1.14 0.7730 0.2270 
SRes 1.20 1.10 0.8331 0.1669 
LCom 1.06 1.03 0.9451 0.0549 
Model III 
(Mean 
VIF=1.12) 
IndexRG 1.02 1.01 0.9760 0.0240 
IndexEG 1.16 1.08 0.8595 0.1405 
IndexSP 1.18 1.09 0.8447 0.1553 
 
Homoscedasticity and Normality of the Residuals’ Distribution 
 
 Homoscedasticity indicates that “the variance on one variable will be 
consistent across all values of the other variable” (deVaus, 2003, p.344). If the 
model is well fitted, there would be no pattern to the residuals plotted against the 
fitted value.  In other words, homoscedasticity would exist between X1 and X2 
where the variance in X2 will be much the same regardless of how the distribution 
of X1 is. Heteroscedasticity is likely to underestimate the extent of the correlation 
between the variables (de Vaus, 2003). This research employed the White’s test 
(Cameron & Trivedi's decomposition of IM-test)
25
 and the Brueusch-Pagan test 
(the Brueusch-Pagan /Cook-Weisberg test) for detecting heteroscedasticity. The 
                                                                                                                                     
VIF of 5 or more might pose a problem with collinearity. R (multiple correlation coefficient) 
indicates the correlation between the set of variables and the variable in the multiple regression 
equation while r indicates the correlation between a single X and a single Y variable (de Vaus, 
2003, pp. 344-345).      
25
 Skewness indicates the degree to which a distribution is asymmetrical. A skewness >1 in 
absolute value normally indicates that the distribution is non-symmetrical while a skewness of 0 
presents a normal distribution. Kurtosis indicates the degree of “peakedness” in a distribution 
relative to the shape of a normal distribution (a kurtosis of 3 indicates the peakedness of a normal 
distribution) (de Vaus, 2003, 224-227). 
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null hypothesis for both tests is that the variance of the residuals is homogeneous 
(homoscedasticity)
26
. Table 23 shows the results of the Brueusch-Pagan test and 
White’s test. The null hypothesis that the variance is homogeneous is accepted in 
the White’s test for Models I, II, and III. However, the Brueusch-Pagan test shows 
that we can accept the variance is homogeneous in Models II and III while we 
have to reject that the variance is homogeneous in Models I. Overall, when 
considering the results of heteroskedasticity, the degree of the heteroscedasticity 
is not considered severe.  
As a numerical test for testing normality, the Shapiro-Wilk W test was 
employed (Table 24). The null hypothesis is that the distribution of residuals is 
normal. The P-value shows that we have to reject that residuals are normally 
distributed in Models II and III. Even though numerical tests for detecting the 
assumption of residuals’ homogeneity and normality show contradictory results, 
other available graphical methods
27
 show that the residuals of all models satisfy 
the assumptions of homogeneity and normality. Therefore, this research 
concludes that the assumptions of homogeneity and normality are not violated.  
  
                                                 
26
 If the p-value is very large, the hypothesis has to be accepted and the alternative hypothesis 
(variance is not homogenous) has to be rejected. If the p-value is very small, we have to reject the 
hypothesis and accept the alternative hypothesis.  
27
 plot depicting the residuals versus fitted (predicted) values; a standardized normal probability 
(P-P) plot; and a plot depicting the quantiles of a variable against the quantiles of a normal 
distribution 
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Table 23 Detecting Homoscedasticity   
 Bruesch-Pegan/ 
Cook-Weisberg Test 
White test (Cameron & Trivedi’s 
decomposition of IM-test) 
 
Model I 
 
H0: Constant Variance 
Variables: Fitted values of IndexSus 
chi2(1)      =     3.31 
Prob > chi2  =   0.0688 
Total  
chi2(34)     =     25.50 
Prob > chi2  =    0.8528 
Heteroscedasticity 
chi2(27)     =     14.96 
Prob > chi2  =    0.9699 
Skewness 
chi2(6)     =     10.54 
Prob > chi2  =    0.1037 
Kurtosis 
chi2(1)     =     0.00 
Prob > chi2  =    0.9738 
 
Model II 
 
H0: Constant Variance 
Variables: Fitted values of IndexSus 
chi2(1)      =     0.88 
Prob > chi2  =   0.3486 
Total  
chi2(34)     =     35.24 
Prob > chi2  =    0.4094 
Heteroscedasticity 
chi2(27)     =     19.48 
Prob > chi2  =    0.8517 
Skewness 
chi2(6)     =     13.91 
Prob > chi2  =    0.0306 
Kurtosis 
chi2(1)     =     1.84 
Prob > chi2  =    0.1747 
 
Model III 
 
H0: Constant Variance 
Variables: Fitted values of IndexSus 
chi2(1)      =     1.92 
Prob > chi2  =   0.1660 
Total  
chi2(13)     =     12.05 
Prob > chi2  =    0.5232 
Heteroscedasticity 
chi2(9)     =     4.29 
Prob > chi2  =    0.8916 
Skewness 
chi2(3)     =     7.74 
Prob > chi2  =    0.0516 
Kurtosis 
chi2(1)     =     0.02 
Prob > chi2  =    0.8768 
Table 24 Detecting Normality of Residuals
28
    
 Shapiro-Wilk W test 
 Obs W V Z Prob>Z 
Model I 129 0.98494 1.540 0.971 0.16565 
Model II 129 0.96736 3.339 2.712 0.00335 
Model III 129 0.97923 2.125 1.695 0.04502 
 
  
                                                 
28
 The test was conducted with the sample after excluding 5 outliers. 
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Revisiting Correlation Analysis  
 
Tables 25-26 show descriptive statistics and correlation table after excluding five 
outliers.  
Table 25 Descriptive statistics of variables after excluding five items.  
Variable Obs Mean Std. Dev. Min Max 
IndexSus 129 24.0221  11.4717  3.75 53.35 
IndexRe 129 5.7829  2.4779  0 10 
IndexEG 129 3.8202  2.0533  0 8.17 
IndexSP 129 5.5194  2.0920  0 10 
TRisk 129 -0.0084  1.0129  -2.9551  1.5955  
Proact 129 -0.0157  1.0125  -6.3299  1.4706  
Obser 129 0.0042  1.0171  -3.4589  2.0635  
Exper 129 -0.0217  1.0112  -3.4813  1.8561  
Assoc 129 -0.0177  1.0075  -2.2270  2.4794  
Netwo 129 -0.0021  1.0028  -3.4897  1.7207  
Ointe 129 -0.0095  1.0107  -2.1246  2.1851  
Coer 129 -0.0006  1.0015  -2.7879  1.7729  
Norm 129 -0.0094  1.0153  -3.0268  1.9340  
ORes 129 2.3474  1.6570  0 7 
SRes 129 -0.0148  1.0122  -2.8082  1.7433  
LCom 129 -0.0108  1.0048  -1.7887  2.1489  
ICMA 127 0.9370  0.2439  0 1 
Curr_posi 127 11.7008  8.8032  1 41 
Local_career 127 27.1024  9.7849  3 47 
Age 127 6.4252  1.8878  1 10 
Edu_MPA_MPP 124 0.5484  0.4997  0 1 
Sunbelt  129 0.3566  0.4809  0 1 
lnU00pop 129 10.2062  0.7999  9.2103  12.9605  
fogCM 129 0.6977  0.4611  0 1 
 
  
   
 
   
1
1
0
 
 
Table 26 Correlation Analysis I (after excluding five items (N=129)) 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1.IndexSus 1 
               
2.IndexRG 0.05 1 
              
3.IndexEG 0.432** -0.02 1 
             
4.IndexSP 0.53** 0.13 0.367** 1 
            
5.TRisk 0.17 0.03 0.14 0.10 1 
           
6.Proact 0.23** 0.02 0.26** 0.13 -0.01 1 
          
7.Obser 0.13 0.04 0.02 -0.02 0.07 0.32** 1 
         
8.Exper 0.19** 0.06 0.08 0.14 0.00 0.09 0.00 1 
        
9.Assoc 0.23** 0.04 0.23** 0.18** 0.21** 0.368** 0.00 -0.01 1 
       
10.Netwo 0.14 0.01 0.09 0.205** 0.11 0.266** 0.00 0.00 -0.02 1 
      
11.Ointention 0.30** 0.01 0.15 0.193** 0.19** 0.298** 0.12 0.08 0.474** 0.03 1 
     
12.Coercives -0.245** -0.11 -0.03 -0.07 0.04 -0.08 0.11 -0.09 -0.21** 0.178** -0.34** 1 
    
13.Normativ 0.28** 0.03 0.235** 0.10 0.12 0.16* 0.10 0.07 0.12 0.498** 0.16* 0.01 1 
   
14.ORes 0.41** 0.06 0.342** 0.284** 0.13 0.198** 0.177** 0.12 0.199** 0.17* 0.334** 0.04 0.323** 1 
  
15.SRes -0.02 -0.01 -0.02 -0.19** 0.05 0.02 0.12 -0.02 -0.28** 0.13 -0.27** 0.34** -0.03 -0.18** 1 
 
16.LCom -0.16* -0.11 -0.02 -0.14 0.00 -0.12 -0.11 -0.08 -0.07 0.12 -0.21** 0.12 -0.02 -0.02 0.01 1 
 
Note. Significance level (2-tailed): * Significant at .10 level; ** Significant at .05 level 
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Table 27 Correlation Analysis II (after excluding five items (N=129)) 
 
1 2 3 4 5 6 7 8 9 10 11 
1. IndexSus 1 
          
2. ICMA 0.0344 1 
         
3. curr_posi 0.0646 0.1649* 1 
        
4. local_carrer 0.2103** 0.2854*** 0.5864*** 1 
       
5. age_under_40 -0.1481* -0.1378 -0.311*** -0.495*** 1 
      
6. age_40_60 -0.0186 0.0477 -0.229*** -0.2114** -0.323*** 1 
     
7. age_over_60 0.0797 0.0363 0.4388*** 0.5355*** -0.1361 -0.778*** 1 
    
8. MPA_MPP 0.037 0.1993** -0.1074 -0.0991 0.0778 0.146 -0.2052** 1 
   
9. Sunbelt 0.143 0.0526 -0.1525* 0.0603 0.0524 0.0179 0.0353 -0.0879 1 
  
10.Lnu00pop 0.5068*** 0.0882 -0.0228 0.2492*** -0.1740** -0.0969 0.2391*** 0.1562* 0.2265*** 1 
 
11. fogCM 0.2510*** 0.2490*** -0.1804** 0.0753 0.0126 0.0784 -0.0469 0.0646 0.3491*** 0.2914*** 1 
 
Note. Significance level (2-tailed): * Significant at .10 level; ** Significant at .05 level 
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Comparing OLS with Quantile Regression 
  The normality test of DV (sustainability index, IndexSus) shows non-
normal distribution. Sustainability index has a large SD of 14.12, skewness of 
1.154 and kurtosis of 4.465, being skewed to the right with a high peak and flat 
tails, implying non-normality. In addition, the result of skewness-kurtosis test also 
rejects normality of the sustainability index (n = 134, pr (skewness) = 0.000, pr 
(kurtosis) = 0.009, joint adj chi2(2) = 22.83, joint prob>chi2 = 0.0000). As 
expected, the regression diagnostics shows that some outliers exist. As a result of 
regression diagnostics, the five cases (City of Chula Vista; City of Ann Arbor; 
City of Santa Barbara; City of Fort Collins; and City of Palo Alto) were excluded 
due to the violations of regression’s basic assumptions. 
However, the non-normality dispersion of the sustainability index seems 
to be relevant since innovators or early adopters might be extraordinary and local 
governments’ actions to promote sustainability in the U.S. cities are at the early 
stage (Svara, 2011). As shown in Figure 3, the histogram of the sustainability 
index shows several cases with extraordinarily high scores of sustainability index 
rather than being located in the normal distribution. Therefore, first, the study 
presents the results of quantile regression
29
 (including five cases) as well as those 
of OLS regression after excluding five outliers.  
                                                 
29
 Quantile regression as a robust regression method is an alternative for a data set that does not 
meet the assumptions underlying OLS multiple regression. The idea behind robust regression 
methods is to make adjustments in the estimates that take into account some of the flaws in the 
data itself. This study employed median regression, a form of quantile regression. It produces the 
coefficients estimated by minimizing the absolute deviations from the median as an estimate of 
central tendency.  
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Figure 3 The Histogram of Sustainability Index 
 
Curve Estimation  
 
Table 28 shows several different types of curves of ‘population size’ fitted 
to the data. Among the IVs, one variable (“population size in 2000”) shows non-
linear relationship with the DV (sustainability index). The straight lines of two 
variables do not fit well. The natural logarithmic and cubic curves fit the data 
better than the linear line. This result indicates that we need to straighten the 
curved line. Therefore, the study uses the natural log value of population size.  
Table 28 Curve Estimation (DV: IndexSus) 
method R
2
 Adj R
2
 d.f. F Sig. of F B1 B2 B3 
IV: POP 
Linear 0.1728 0.1663 127 26.54 .0000 .4157   
Natural Log 0.2569 0.2510 127 43.90 .0000 .5068   
Quad 0.2321 0.2199 126 19.04 .0000 1.001 -.6344  
Cubic 0.2746 0.2572 125 15.78 .0000 2.2495 -4.7505 3.0091 
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Research Finding 1: The Role of Entrepreneurial Attitudes and Discovery Skills 
on Sustainability Innovation Adoption  
 
Model I (Manager Capacity Model) explores the association between 
entrepreneurial attitudes and discovery skills and sustainability index. As shown 
in Table 29, manager capacity model (F (15, 108) = 4.44, p < 0.0000) are 
statistically significant. When controlling for variables related to individual and 
organizational characteristics, “Proactiveness (Proac)” (Beta = 0.030, p = 0.764) 
and “Risk Taking (TRisk)” (Beta = 0.025, p = 0.764) attitude has a positive but 
not a statistically significant relationship. In terms of discovery skills, “Observing” 
(Beta = 0.184, p = 0.038) and “Associating (Assoc)” (Beta = 0.177, p = 0.055) are 
positively associated with sustainability index (adjusted R
2
 = 0.2954). These 
results show that when controlling for control variables, “Observing” and 
“Associating” among discovery skills of CEOs are positively and significantly 
associated with sustainability adoption.  
Among control variables, ICMA membership (Beta = -0.108, p = 0.194) is 
negatively and not statistically significant relationship with sustainability index 
while population size (natural log value of population size) (Beta = 0.470, p < 
0.0001) is strongly related and has a statistically significant association with 
sustainability index. The “Council-manager form” is not statistically significant 
with adopting sustainable innovation. (Beta = 0.071, p = 0.437). 
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Table 29 Manager Capacity Model  
 Control variables  Entrepreneurial Attitude 
Model  
Discovery Skill Model Manager Capacity 
Model 
Quantile Regression Model  
10th 50th 90th 
Coef. S. E.. Beta Coef. S. E.. Beta Coef. S. E.. Beta Coef. S. E.. Beta Coef. Bootstrap 
S. E.. 
Coef. Bootstrap 
S. E.. 
Coef. Bootstr
ap 
S. E.. 
Con -49.50***  14.66   -43.76***  14.58   -50.25***  14.24   -49.21***  14.64   -74.6***  21.62  -60.58***  20.90  -114.99**  42.50  
TRisk    0.95  0.96  0.08     0.30  0.99  0.03  -0.56  1.56  0.15  1.25  -0.50  2.99  
Proact    2.11**  0.92  0.19     0.34  1.12  0.03  0.63  1.81  1.38  1.96  1.70  2.92  
Obser       2.18**  0.92  0.19  2.08**  0.99  0.18  1.87  1.50  1.84  1.24  1.37  2.62  
Exper       1.30  0.89  0.11  1.28  0.90  0.11  0.41  1.16  2.69**  1.06  -0.59  1.98  
Netwo       1.07  0.92  0.09  0.94  1.00  0.08  2.85  1.76  1.10  1.64  0.09  2.75  
Assoc       2.23**  0.89  0.20  2.03*  1.05  0.18  0.47  1.51  2.73*  1.57  -0.57  3.03  
ICMA -4.73  4.27  -0.10  -5.62  4.22  -0.11  -5.27  4.09  -0.11  -5.42  4.15  -0.11  1.36  6.37  -0.60  7.95  1.27  8.50  
Curr_pos 0.13  0.14  0.10  0.10  0.14  0.07  0.10  0.13  0.08  0.10  0.13  0.08  0.11  0.20  0.05  0.16  0.05  0.42  
Local_pos 0.09  0.15  0.07  0.17  0.15  0.15  0.19  0.15  0.16  0.20  0.15  0.17  0.23  0.21  0.23  0.20  -0.34  0.51  
age_under-40 2.19  4.83  0.06  3.43  4.82  0.09  4.10  4.68  0.11  4.38  4.81  0.11  11.47  7.92  7.71  6.00  -16.77  13.96  
age_40_60 1.89  2.60  0.08  2.72  2.62  0.12  3.03  2.58  0.13  3.23  2.68  0.14  4.77  4.22  5.29  3.23  -5.05  7.69  
age_over_60 omitted   omitted   omitted   omitted   omitted 0.00  omitted 0.00  omitted 0.00  
edu_MPAorMPP -0.55  1.98  -0.02  -1.14  1.97  -0.05  -1.34  1.93  -0.06  -1.37  1.95  -0.06  -4.80  3.34  -4.13  3.29  -3.38  4.10  
lnU00pop 6.92***  1.32  0.48  6.24***  1.32  0.43  6.91***  1.26  0.48  6.77***  1.32  0.47  7.52***  1.79  7.26***  1.99  16.5***  3.98  
Sunbelt 0.53  2.08  0.02  0.24  2.08  0.01  -0.17  2.00  -0.01  -0.15  2.05  -0.01  2.34  3.06  -0.04  3.17  3.76  4.50  
fogCM 3.39  2.26  0.14  3.36  2.24  0.13  1.69  2.22  0.07  1.79  2.29  0.07  0.21  3.12  3.93  3.12  0.44  5.23  
 
F(9, 114)=5.23, p=.0000,  
R-squared = 0.2920,  
Adj R-squared = 0.2362 
Obs.=124 
F(11, 112)=4.99, 
p=.0000,  
R-squared = 0.3290,  
Adj R-squared = 
0.2630 
Obs.=124 
F(13, 110)=5.20, 
p=.0000,  
R-squared = 0.3805,  
Adj R-squared = 
0.3073 
Obs.=124 
F(15, 108)=4.44, 
p=.0000,  
R-squared = 0.3813,  
Adj R-squared = 
0.2954 
Obs.=124 
Pseudo R2=.2226 
Obs.=129 
Pseudo R2=.2537 
Obs.=129 
Pseudo 
R2=.3897 
Obs.=129 
* Significant at .1 level; **Significant at .05 level; ***Significant at. .01 level 
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Research Finding 2: The Role of Institutional Motivation and Organizational 
Resources on Sustainability Innovation Adoption    
 
Model II (Organizational Capacity Model) examines how well the 
variables at the organizational level (i.e., organizational intention for change, 
institutional motivation (coerciveness and normativeness), and the availability and 
limitation of organizational resources) explain high sustainability index in 
municipalities.  
As shown in Table 30, organizational capacity model is statistically 
significant (F (15, 108) = 6.79, p < 0.000), and it accounts for approximately 41.3% 
of sustainability adoption (adjusted R
2
 = 0.4139). When controlling for variables 
related to individual and organizational characteristics, “Coer” (Beta = -0.247, p = 
0.004), “Norm” (Beta = .147, p = 0.053), “ORes” (Beta = 0.304, p = 0.000) and 
“SRes” (Beta = 0.194, p = 0.014) is significantly associated with sustainability 
innovation adoption while “Ointe” (Beta = 0.069, p = 0.410) and “LCom” (Beta = 
-0.105, p = 0.150) is not significant.  
In terms of mechanisms of isomorphism, normative mechanism is strongly 
and positively associated with sustainability innovation adoption, while coercive 
mechanism is strongly and negatively associated. This implies that organizational 
conformity to value embedded in innovative practices makes the organization 
more proactive in following other municipalities’ innovations. On the other hand, 
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municipalities affected strongly by coercive mechanism seem to be reactive in 
adopting innovation.  
Furthermore, the availability of resources for innovation adoption in 
organization is strongly and positively associated with sustainability adoption. 
This implies that it is strongly and positively associated with organizational 
decision making for innovation adoption. Also, the city governments with limited 
commitment of organizational staff (e.g., resistance to change, lack of creativity) 
are less likely to be proactive in adopting innovation. It indicates that the staffs’ 
positive attitudes and commitment toward change can play an important role in 
adopting change.  
Interestingly, the organizations with scarce resources (e.g., insufficient 
financial support, insufficient human resource (e.g., heavy workloads), difficulty 
in providing incentives, and lack of information) are positively associated with 
innovation adoption. The strong and positive relationship between scarce 
resources (“SRes”) and coercive influence (“Coer”) explains this contradictory 
relationship between scarce resource and sustainability index. That is, the 
municipalities with limited resources are more likely to follow coercive 
mechanism in adopting innovation.  
Similar to individual capacity model, in organizational capacity model, 
population size (Beta = 0.352, p < 0.000) is strongly associated with sustainable 
innovation adoption. Council manager form (fogCM) (Beta = 0.127, p = 0.113) 
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has not statistically significant but positive association with sustainability 
adoption.   
In quantile regression model, the municipalities having extraordinary 
score on sustainability index (90th percentile group) are considered as early 
adopter group while the municipalities having low score on sustainability index 
(10th percentile group) are regarded as late adopter group. The municipalities in 
the 10
th
 percentile group are more likely to follow coercive pressure rather than 
normative pressure, while there is no significant association between 
sustainability scores and normative pressures in the early adopter group (90
th
 
percentile group). In particular, population size is more strongly associated with 
sustainable innovation adoption in the early adopter group (Coef. = 17.364, p < 
0.000) rather than in the late adopter group (Coef. = 4.569, p =0.043). 
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Table 30 Organizational Capacity Model  
 Organizational motivation  Organizational resources Organizational capacity 
 
Quantile Regression Model  
10th 50th 90th 
Coef. S. E.. Beta Coef. S. E.. Beta Coef. S. E.. Beta Coef. Bootstrap 
S. E.. 
Coef. Bootstrap 
S. E.. 
Coef. Bootstrap 
S. E.. 
Con -34.15**  14.26   -44.79*** 13.67   -32.81**  13.36   -44.11*  25.12  -40.94**  15.46  -136.6***  46.52  
Ointe 2.04**  0.94  0.18     0.81  0.98  0.07  -0.48  1.41  0.83  1.32  -0.12  2.27  
Coer -1.50  0.96  -0.13     -2.87***  0.97  -0.25  -4.28***  1.29  -2.30*  1.15  -0.67  2.49  
Norm 2.45***  0.87  0.22     1.65*  0.85  0.15  -0.55  1.43  2.31**  0.95  2.08  2.58  
ORes    2.28***  0.53  0.33  2.09***  0.57  0.30  2.64**  0.94  1.76**  0.80  0.84  1.18  
SRes    1.17  0.88  0.10  2.26**  0.90  0.19  2.43  1.71  1.98  1.51  1.43  1.87  
LCom    -1.62**  0.85  -0.14  -1.20  0.83  -0.11  -2.04  1.29  -2.08*  1.26  0.45  2.11  
ICMA -5.26  4.01  -0.11  -1.29  4.03  -0.03  -1.25  3.87  -0.03  0.43  6.12  -1.87  5.80  -1.72  8.06  
Curr_pos 0.04  0.13  0.03  0.12  0.13  0.09  0.03  0.12  0.02  -0.01  0.21  0.06  0.19  0.52  0.41  
Local_pos 0.06  0.14  0.05  0.02  0.14  0.01  0.02  0.13  0.02  0.12  0.24  0.00  0.17  -0.29  0.44  
age_under-40 1.17  4.55  0.03  0.58  4.49  0.01  0.01  4.28  0.00  1.75  7.85  2.23  5.51  -7.91  10.60  
age_40_60 -0.19  2.51  -0.01  0.12  2.44  0.01  -1.88  2.38  -0.08  -0.38  3.82  0.35  3.53  -4.35  5.86  
age_over_60 0.00  omitted 0.00  0.00  omitted 0.00  0.00  omitted 0.00  omitted 0.00  omitted 0.00  omitted 0.00  
edu_MPAorMPP -1.17  1.87  -0.05  -0.15  1.84  -0.01  -0.80  1.76  -0.03  -2.08  3.23  -1.03  2.83  -2.37  4.29  
lnU00pop 5.82***  1.27  0.40  5.94***  1.24  0.41  5.08***  1.20  0.35  4.57**  2.23  5.88***  1.59  17.36***  4.13  
Sunbelt 0.15  1.98  0.01  0.54  1.93  0.02  -0.13  1.86  -0.01  -2.83  3.31  -1.21  2.11  2.88  4.57  
fogCM 3.46  2.12  0.14  3.10  2.08  0.12  3.17  1.98  0.13  7.00*  3.73  2.81  2.57  7.37  4.77  
 
F(12, 111)=6.09, p=.0000, 
R-squared = 0.3969 
Adj R-squared = 0.3317 
Obs.=124 
F(12, 111)=6.47, p=.0000,  
R-squared = 0.4117,  
Adj R-squared = 0.3481,  
Obs.=124 
F(15, 108)=6.79, p=.0000, R-
squared = 0.4854 Adj R-
squared = 0.4139 
Obs.=124 
Pseudo R2=.2731 
Obs.=129 
Pseudo R2=.3321 
Obs.=129 
Pseudo R2=.4147 
Obs.=129 
* Significant at .1 level; **Significant at .05 level; ***Significant at. .01 level 
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Comprehensive Model: Combination between Model I and Model II  
Comprehensive Model examines how well individual and organizational 
factors are associated with sustainability index. As shown in Table 31, 
comprehensive model (F (21, 102) = 4.96, p = 0.0000) is statistically significant, 
and approximately accounts for 40.34% of sustainability adoption (adjusted R
2
 = 
0.4034).  In the model, when including control variables, “Coer”(Beta = -0.244, p 
= 0.005), “Norm”(Beta = 0.150, p = 0.096), “ORes” (Beta = 0.288, p = 0.001), 
and “SRes” (Beta = 0.216, p = 0.013) are significantly associated with 
sustainability. Among control variables, “population size (lnU00pop)” still has 
strong and positive impact on sustainability index (Beta = 0.379, p = 0.000).  
With the quantile regression model, as shown in Table 31, the outcome of 
the quantile regression model suggests that the high sustainability scores are more 
likely to have “Associating skill” in city governments in early adopter group 
(having upper percentile position (90
th
 percentile regression)) compared to city 
governments with lower percentile position (10
th
 percentile regression). That is, 
associating skills might be important for CEOs to enhance the adoption of 
sustainability practices particularly in city governments within the early adopter 
group. The interesting point is that the “Taking risk” and “Proactiveness” attitudes 
of CEOs in cities with high percentile position are negative and have a significant 
association with a low score of sustainability index. It implies that low scores of 
sustainability index of cities do not necessarily directly associated with the low 
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entrepreneurial attitudes of CEOs. In addition, “Observing skill” and “Networking 
skill” do not any significant association in both the early group and the late group.    
When it comes to organizational motivations and resources, the late 
adopter group is associated with strong coercive pressure while early adopter 
group is associated with strong normative pressure. That is, the municipalities in 
early adopter group (90
th
 percentile group) are more likely to follow normative 
pressures (Coef. = 5.66, p = 0.064) rather than coercive pressure (Coef. = -3.41, p 
= 0.180). However, the association power of coercive pressures (Coef. = -3.58, p 
= 0.016) is strong and statistically significant while there is no significant 
association between sustainability scores and normative pressures (Coef. = -.367, 
p = 0.790) in late adopter groups (10
th
 percentile regression). It implies that early 
adopter and late adopter groups have different isomorphic pressures to adopt 
innovation. Organizational resources have a positive and statistically significant 
association with sustainability index for almost all cities except for those cities 
with high sustainability score (90
th 
percentile position).  
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Table 31 Comprehensive Model  
 OLS Regression 
 
Quantile Regression Model  
10th 50th 90th 
Coef. S. E.. Beta Coef. Bootstrap 
S. E.. 
Coef. Bootstrap 
S. E.. 
Coef. Bootstrap 
S. E.. 
Con -36.96**  14.03   -70.32***  22.11  -51.57  19.24  -104.7***  41.26  
TRisk -0.41  0.94  -0.04  -0.92  1.71  -0.87  1.45  -4.92*  2.61  
Proact -0.20  1.06  -0.02  -1.70  1.82  -0.17  1.75  -6.07*  3.13  
Obser 0.81  0.98  0.07  0.06  1.58  -0.06  1.31  1.48  2.10  
Exper 0.73  0.84  0.06  0.90  1.31  1.27  1.40  1.41  2.08  
Netwo -0.17  1.13  -0.01  0.11  1.88  -0.12  1.75  0.05  3.31  
Assoc 1.69  1.09  0.15  2.20  1.42  1.75  1.76  7.93**  3.42  
Ointe 0.07  1.10  0.01  -1.58  1.65  0.18  1.64  0.06  2.88  
Coer -2.82***  0.99  -0.24  -3.59**  1.47  -1.78  1.38  -3.41  2.53  
Norm 1.68*  1.00  0.15  -0.37  1.38  2.25*  1.29  5.66*  3.02  
ORes 1.97***  0.59  0.29  3.60***  1.20  2.05**  1.00  1.49  1.72  
SRes 2.50**  0.99  0.22  4.42**  1.61  2.21  1.64  3.89  2.73  
LCom -1.06  0.86  -0.09  -1.61  1.34  -1.07  1.67  -0.99  2.45  
ICMA -1.35  3.95  -0.03  7.03  6.97  3.21  8.15  5.79  9.75  
Curr_pos 0.01  0.13  0.01  0.05  0.18  0.07  0.20  -0.40  0.40  
Local_pos 0.07  0.15  0.06  -0.13  0.23  -0.01  0.21  -0.43  0.49  
age_under-40 0.91  4.52  0.02  -0.53  7.02  1.04  5.77  -12.40  11.60  
age_40_60 -1.51  2.64  -0.06  -3.15  3.82  0.48  3.71  -12.10*  6.50  
age_over_60 0.00  omitted 0.00  0.00  omitted 0.00  omitted 0.00  omitted 
edu_MPAorMPP -0.82  1.82  -0.04  -2.14  3.44  -2.07  3.21  -0.33  4.03  
lnU00pop 5.46***  1.27  0.38 7.51***  1.93  6.44***  1.80  16.17***  3.88  
Sunbelt -0.80  1.92  -0.03  -1.49  2.60  0.52  2.56  -1.80  5.74  
fogCM 2.53  2.16  0.10  0.82  3.46  1.85  3.51  -5.84  5.70  
 
F(21, 102)=4.96, p=.0000, 
R-squared = 0.5053, 
Adj R-squared = 0.4034 
Obs.=124 
Pseudo R2=.3193 
Obs.=129 
Pseudo R2=.3477 
Obs.=129 
Pseudo R2=.4578 
Obs.=129 
* Significant at .1 level; **Significant at .05 level; ***Significant at. .01 level 
 
Research Finding 3: The Role of Past Experience on Sustainability Innovation 
Adoption  
 
Model III (Past Experience Model) examines how well the past adoption 
experience explains the following innovation adoption. Model III seeks the 
relationship between the individual adoption indices of three innovations 
(reinventing government (IndexRG), e-government (IndexEG) and strategic 
practices (IndexSP)) and sustainability index. As shown in Table 32, Model III is 
statistically significant (F (12, 111) = 7.26, p < 0.000), and it explains 
approximately 37.9% of sustainability adoption (adjusted R
2
 = 0.3793). 
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 When controlling for variables related to individual and organizational 
characteristics, the e-government index (Beta = 0.21, p < 0.05) and the strategic 
practices index (Beta = 0.35, p = 0.000) individually are positively and 
significantly associated with sustainability index. These results imply that past 
experience of innovation adoption is positively and significantly associated with 
new innovation adoption.  
The interesting point is that the adoption of “reinventing government” 
(IndexRG) in 2003 is not significantly associated with the adoption of sustainable 
practices in 2010 (Beta = 0.023, p = 0.764). The interpretation on this relationship 
has the reasoning as follows: Reinventing government practices in 2003 might not 
have been an innovation even then. Reinventing government practices has been 
popular in US municipalities since the mid-1990s,
30
 and municipalities that 
adopted those practices in 2003 might not be early adopters. This implies that all 
kinds of experience of innovation adoption cannot be always pro-innovation 
indicators. In other words, past experiences of early adopters might be more 
influential than those of late adopters in early adoption of innovation. Even 
though the concept of e-government emerged in the late 1990s, the practices of e-
government were launched later in the public sector. For example, the federal 
government established its official e-government task force after July 2001 (USA 
EGovernment Task Force, 2002). In addition, e-government practices are 
different from reinventing government practices in that e-government practices in 
                                                 
30
 Although the ideas of reinventing government were manifested, from the stream of Thatcherism 
and Reaganomics in the 1980s and earlier, the Reinvent Government as an innovation in the 
public sector emerged in 1992 with the publication of Osborne and Gaebler. 
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2004 accompanied several challenges in terms of technology, finance, and 
organizational change in the process of adoption.  
Similar to Models I and II, among control variables, “population size” still 
has strong and significant impact on sustainability index. Table 32 shows that the 
city governments having bigger population size are more likely to be proactive in 
adopting sustainable innovation (Beta = 0.33, p = 0.000). This implies that 
municipalities with large population size are more likely to have several relative 
advantages (e.g., available human and financial resources, the demand of new 
practices) than those with small population size. Interestingly, population size in 
the municipalities in early adopter group (90th percentile group, Coef. = 14.93, p 
= 0.000) is more likely to be associated with sustainability innovation adoption 
than the municipalities in majority group (50th percentile group, Coef. = 3.62, p = 
0.050). 
 
Table 32 Past Experience Model  
 OLS Regression 
 
Quantile Regression Model  
10th 50th 90th 
Coef. S. E.. Beta Coef. Bootstrap 
S. E.. 
Coef. Bootstrap 
S. E.. 
Coef. Bootstrap 
S. E.. 
Con -36.97**  14.08   -11.62  24.35  -24.30  19.64  -116.7***  40.40  
IndexRG 0.08  0.37  0.02  -0.33  0.48  0.17  0.53  -0.19  0.84  
IndexEG 1.20**  0.49  0.21  1.52**  0.65  2.02**  0.76  2.01*  1.10  
IndexSP 1.91***  0.48  0.35  0.91  0.62  1.55**  0.74  0.43  1.37  
ICMA -5.75  3.87  -0.12  -5.91  5.65  -5.02  6.01  -3.01  7.82  
Curr_pos 0.07  0.13  0.05  0.03  0.18  -0.04  0.25  0.33  0.32  
Local_pos 0.00  0.14  0.00  0.00  0.18  -0.05  0.18  -0.25  0.40  
age_under-40 3.18  4.43  0.08  2.65  4.74  -1.51  6.63  -5.01  11.27  
age_40_60 2.73  2.36 0.12  0.91  2.81  0.15  4.32  0.67  5.56  
age_over_60 0.00  omitted 0.00  0.00  omitted 0.00  omitted 0.00  omitted 
edu_MPAorMPP -1.81  1.82 -0.08  -1.26  2.58  -0.76  2.94  -3.61  3.87  
lnU00pop 4.74***  1.29  0.33  1.97  2.20  3.63*  1.83  14.93***  3.89  
Sunbelt -1.19  1.95  -0.05  -1.20  3.50  0.18  2.98  5.31  5.26  
fogCM 1.81  2.10  0.07  3.71  2.29  1.45  2.72  0.95  5.27  
 
F(12, 111)=7.26, p=.0000, 
R-squared = 0.4398, 
Adj R-squared = 0.3793 
Obs.=124 
Pseudo R2=.2543 
Obs.=129 
Pseudo R2=.2742 
Obs.=129 
Pseudo R2=.4138 
Obs.=129 
* Significant at .1 level; **Significant at .05 level; ***Significant at. .01 level 
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Research Finding 4: Path Relationships among Entrepreneurial Attitudes, 
Discovery Skills, Organizational Motivation, and Organizational Availability on 
Sustainability Innovation Adoption  
Overview   
To what extent does the research model specifying path relationships 
among a series of variables (i.e., Entrepreneurial attitudes, Discovery skills, 
Organizational Motivation, Organizational availability) and Sustainability 
innovation adoption fit actual perception data gathered from a sample of public 
managers of local government? 
The main purpose of conducting path analysis is to examine direct and 
indirect associations among observed exogenous and endogenous variables
31
. 
Path analysis, the original SEM technique, focuses on associations of multiple 
observed variables and includes multiple regression equations that are estimated 
simultaneously. Direct association among exogenous and endogenous variables – 
i.e., direct and unique association of one variable on another are depicted as a path 
and its power is specified by a path coefficient. Path coefficients, as statistical 
estimates of direct associations, are similar to regression coefficients in regression 
analysis
32
. Indirect effects among variables are also calculated by the combination 
of path coefficients. Path analysis is performed using maximum likelihood (ML) 
                                                 
31
 Exogenous variables are specified as causes of other variables (Kline, 2005); on the other hand, 
endogenous variables can explain other variables and can be explained by other variables in a path 
model.  
32
 Some assumptions of path analysis are similar to the assumptions of other multivariate analyses. 
These assumptions need to be met for appropriate SEM. First, all relationships between variables 
(the coefficient and the error term) are linear. Second, the residuals must have a mean of zero, be 
independent, be normally distributed, and have variances that are uniform across the variable. 
Third, variables in SEM need to be continuous, interval level data. Fourth, there is no specification 
error. Fifth, variables in the analysis need to have acceptable levels of kurtosis (Kline, 2005).  
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estimation. Structural equation modeling takes several steps as follows: 1) specify 
the model; 2) determine whether the model is identified; 3) select measures of the 
variables represented in the model, collect, prepare, and screen the data; 4) 
estimate the model; 5) respecify the model and evaluate the fit of the revised 
model to the same data; and 6) report the analysis (Kline, 2005, pp. 63-65). The 
model is used to specify the number of estimable parameters that are less than the 
number of data points. Basically, the issue of identification deals with whether or 
not there is a unique set of parameters consistent with the data (Kline, 2010, p.33). 
 A good path model explains the appearance of the sample data with a 
small number of parameters (parsimony) and has a high fitness of the sample data 
(a high level of model fit). That is, the model fit indices only evaluate a statistical 
robustness of a path model. However, fit indices do not explain whether the 
results of a path model are theoretically and practically meaningful (Kline, 2005). 
Theoretical significance is mainly determined by the existing theories, researches, 
and literature; path coefficients and covariances among variables in a path model 
estimate practical meaningfulness.  
Model Fit Indices for Path Model 
 
For the model-fitting process, the main work is to determine the goodness-
of-fit between the hypothesized model and the sample data (Byrne, 2010, p. 70). 
This study uses some model fit indices for evaluating the path analysis model. For 
statistical analyses, this research uses Analysis of Moment Structures (AMOS) v. 
18.  
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There are several indices that are used to check the fitness of a path model. 
Among them, this research adopts the five model fit indices that respond to the 
study purpose of the proposed path model
33
: (1) chi-square and the normed chi-
square (NC); (2) the goodness of fit index (GFI) and adjusted GFI(AGFI); (3) the 
Bentler comparative fit index (CFI) and normed fit index(NFI); (4) root mean 
square error of approximation (RMSEA); and (5) the standardized root mean 
square residual (SRMR).  
The chi-square (  
 ) model is the most basic and is calculated by (N – 
1)FML, where N – 1 is the degree of freedom (df) and FML is “the value of the 
statistical criterion minimized in maximum likelihood (ML) estimation” (Kline 
2005, p. 135). A chi-square is a badness-of-fit index and a value close to 0 
indicates little difference between the expected and observed covariance matrices. 
The increased value of   
 in the over-identified model means a decrease in model 
fit. When the chi-square is significant, it means that the hypothesized model is 
better than if it had been “just identified”. However, the chi-square model is very 
sensitive to the sample size
34
; therefore, the NC is used to reduce the effect of 
sample size. The NC having values of 1.0 - 5.0 is a reasonably acceptable 
guideline (Kline, 2005; Bollen, 1989). 
The GFI and AGFI are comparable to R
2
 values in regression. The GFI is 
an absolute fit index that shows how well the covariance matrix of the research 
                                                 
33
 GFI, RMSEA, and SRMR are regarded as absolute fit indices in that a level of model fit is 
determined by the explanatory power of the (co)variance or correlation matrix of the research 
model without other models such as independence (null) model or just identified (saturated) model.    
34
 For example, the over-identified model with large sample size is likely to reject the null 
hypothesis that the observed model perfectly fits the real data. 
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model explains the proportion of variability in the sample covariance matrix. It 
produces a score between 0 and 1. The model has acceptable fit when its GFI 
value is close to or more than 0.95.  
The NFI and the CFI indicate the proportion in improvement of the 
proposed model relative to the null model by comparing the research model fit to 
the independence (null) model. That is, covariance values among observed 
variables are zero in the independence model. The CFI index is the discrepancy 
between the two models’ noncentral chi-square distributions. Their values range 
from 0 to 1, and a CFI value of 0.90 or greater indicates an acceptable model fit. 
The RMSEA and SRMR are related to the residuals in the model; therefore, 
smaller RMSEA and SRMR values mean a better model fit because they indicate 
badness-of-fit. The RMSEA estimates lack of model fit compared to the just 
identified model (Kline, 2005). The RMSEA having a value of 0.06 or less 
indicates a good model fit (Hu & Bentler, 1999). In RMR, covariance residuals 
indicate the difference between the observed covariances and predicted 
covariances. Usually, the standardized RMR (SRMR) is used to reduce 
problematic calculation due to unstandardized variables having different scales. 
The SRMR that depends on absolute correlation values (Kline, 2005). The value 
of the SRMR having 0.10 or less indicates an acceptable model fit (Kline, 2005, p. 
141).  
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Table 33 Model Fit Criteria   
Model fit criterion Acceptable level Interpretation 
Chi-square Tabled 𝜒2 value Compare obtained 𝜒2 value with 
tables value for given df 
Normed chi-square (NC) 1.0-5.0 Less than 1.0 is a poor model 
fit; more than 5.0 reflects a need 
for improvement 
Goodness-of-fit(GFI) 0 (no fit) to 1 (perfect fit) Value close to .95 reflects a 
good fit 
Adjusted GFI(AGFI) 0 (no fit) to 1 (perfect fit) Value adjusted for df, with .95 a 
good model fit 
Comparative fit (CFI) 0 (no fit) to 1 (perfect fit) Value close to .95 reflects a 
good model fit 
Normed fit index (NFI) 0 (no fit) to 1 (perfect fit) Value close to .95 reflects a 
good model fit 
Root-mean-square error of 
approximation (RMSEA) 
<.05 Value less than .05 indicates a 
good model fit 
Standardized root-mean-square 
residual (SRMR) 
<.10 Value less than .10 indicates a 
good model fit 
Kline, 2005; Kline, 2010 
 
Model Specification 
 
 Model specification involves developing a statement about a set of 
parameters and stating a model on the basis of observed associations among 
variables through research questions and literature review. Researchers can 
explore a new path model through adding (building) or deleting (trimming) paths 
in the model when an initial model does not explain the causalities among 
exogenous and endogenous variables (Kline, 2005). At a last stage, researchers 
compare several competing theoretical models that show different causal 
relationships among variables. All in all, the goal of model specification is “to 
find a parsimonious model that still fits the data reasonably well” (Kline, 2005, p. 
146).  
This study established the initial path model based on the proposed 
hypotheses and the results of multiple regression analyses. The initial model was 
    
130 
then modified according to the significance of path coefficient and modification 
indices by AMOS ver. 18. The theoretical validity of the added or deleted paths in 
the revised model is discussed in the next chapter.   
Initial Path Model 
 
 The initial path model was designed according to the following assumed 
associations:  
(1) direct association of entrepreneurial attitudes toward discovery skills of 
CEOs;  
(2) direct and indirect associations of discovery skills toward organizational 
motivation and innovation adoption; 
(3) direct association of the availability and limitation of organizational 
resources toward organizational motivation (coerciveness and 
normativeness); and  
(4) direct association of organizational motivation on innovation adoption. 
 
As mentioned above, paths in the model were determined by the proposed 
hypotheses and the results of multiple regression analyses. Figure 4 is a basic 
framework for showing direct and indirect associations among entrepreneurial 
attitudes and discovery skills of CEOs, organizational factors, and sustainability 
innovation adoption 
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Figure 4 Path diagram for the Initial Path Model (standardized coefficient) 
  
 
As shown in Table 34, model fit indices including NC, GFI, AGFI, CFI, 
RMSEA, and SRMR show that the initial path model has a moderately acceptable 
model fit. The NC for the initial model (χ2/df ratio) is 1.915, which meets the 
acceptable guideline of model fit
35
. The GFI is 0.900, which meets the guideline 
of acceptable model fit. Lastly, CFI for the initial model is 0.789 while CFI > 0.90 
indicates a reasonable and acceptable model fit. The RMSEA value of 0.061 and 
the SRMR of 0.1060 in the initial path model can be considered as an acceptable 
model fit. The values of NC, GFI, RMSEA, and SRMR are acceptable and 
reasonable; however, the values of AGFI, CFI, and NFI do not reflect a good 
                                                 
35
 AMOS outputs NC as CMIN/DF. CMIN is actually the likelihood ratio of chi square.  
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model fit. It indicates that the initial model needs to be modified in order to 
improve its model fit. 
Table 34 Model Fit for the Initial Path Model 
 NC 
(CMIN/DF) 
GFI AGFI CFI NFI RMSEA SRMR 
Initial M. 1.915 .900 .825 .789 .672 .061 .1060 
Saturated M. - 1.000  1.000 1.000 - - 
Null M. 3.894 .701 .651 .000 .000 .104 - 
  
 Variances and covariances among the observed exogenous variables are 
parameters to be estimated in the path model. Table 35 reveals correlations, 
covariances, and the statistical significances of the seven observed variables. All 
values are statistically significant at the 0.01 level. The values of the observed 
variances for the observed exogenous variables are fixed as 1.00 in the 
standardized estimate  
Table 35 Variances and Covariances for the Initial Path Model 
 
Estimate S.E. P 
Proact 1.017 0.127 *** 
ORes 1.018 0.127 *** 
TRisk 1.002 0.125 *** 
LCom 2.724 0.341 *** 
SRes 1.017 0.127 *** 
E(Network) 0.914 0.114 *** 
E(Observing) 0.924 0.116 *** 
E(Associating) 0.779 0.097 *** 
E(Org' Intention) 0.813 0.102 *** 
E(Coerciveness) 0.843 0.105 *** 
E(Normativeness) 0.709 0.089 *** 
E(Experimenting) 1.006 0.126 *** 
E(Sustainability Index) 91.894 11.487 *** 
ORes<-->SRes -0.292 0.149 0.051 
Note: * Significant at .1 level; **Significant at .05 level; ***Significant at. .01 level 
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Table 36 reveals both maximum likelihood (ML) unstandardized and 
standardized path coefficients between variables for the initial path model. The 
organizational resource (ORes) has the strongest association with sustainability 
innovation adoption.  
Table 36 ML Parameter Estimates for the Initial Path Model 
   
Unstandardized 
Estimate 
S.E. P 
Standardized 
Estimate 
Obser ← Proact 0.317 0.084 *** 0.316 
Netwo ← Proact 0.265 0.084 0.002 0.267 
Netwo ← TRisk 0.114 0.084 0.175 0.115 
Assoc ← TRisk 0.244 0.078 0.002 0.244 
Coer ← LCom 0.108 0.081 0.184 0.109 
Exper ← Proact 0.092 0.088 0.295 0.092 
Assoc ← Proact 0.465 0.084 *** 0.465 
Coer ← ORes 0.051 0.05 0.311 0.084 
Coer ← SRes 0.339 0.082 *** 0.345 
Ointe ← ORes 0.179 0.049 *** 0.294 
Ointe ← SRes -0.212 0.08 0.008 -0.212 
Assoc ← Obser -0.161 0.081 0.047 -0.162 
Assoc ← Netwo -0.172 0.082 0.035 -0.171 
Norm ← Netwo 0.462 0.074 *** 0.466 
Coer ← Netwo 0.107 0.081 0.189 0.108 
Norm ← ORes 0.151 0.045 *** 0.252 
Ointe ← LCom -0.209 0.08 0.009 -0.208 
IndexSus ← Obser 1.018 0.84 0.225 0.093 
IndexSus ← Exper 1.496 0.842 0.076 0.136 
IndexSus ← Norm 1.287 1.007 0.201 0.116 
IndexSus ← Coer -2.725 0.866 0.002 -0.244 
IndexSus ← Ointe 0.396 0.897 0.659 0.036 
IndexSus ← Netwo 0.822 0.975 0.399 0.074 
IndexSus ← Assoc 1.04 0.841 0.216 0.095 
IndexSus ← ORes 2.136 0.566 *** 0.319 
Note: * Significant at .1 level; **Significant at .05 level; ***Significant at .01 level 
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Table 37 Decomposition of Initial Path Effects  
   
Standardized Effects 
   Total Effect Direct Effect Indirect Effect 
Obser ← Proact 0.316 0.316 0 
Netwo ← TRisk 0.115 0.115 0 
Netwo ← Proact 0.267 0.267 0 
Exper ← Proact 0.092 0.092 0 
Norm ← TRisk 0.053 0 0.053 
Norm ← ORes 0.252 0.252 0 
Norm ← Proact 0.124 0 0.124 
Norm ← Netwo 0.466 0.466 0 
Coer ← SRes 0.345 0.345 0 
Coer ← LCom 0.109 0.109 0 
Coer ← TRisk 0.012 0 0.012 
Coer ← ORes 0.084 0.084 0 
Coer ← Proact 0.029 0 0.029 
Coer ← Netwo 0.108 0.108 0 
Ointe ← SRes -0.212 -0.212 0 
Ointe ← LCom -0.208 -0.208 0 
Ointe ← ORes 0.294 0.294 0 
Assoc ← TRisk 0.224 0.244 -0.020 
Assoc ← Proact 0.368 0.465 -0.097 
Assoc ← Obser -0.162 -0.162 0 
Assoc ← Netwo -0.171 -0.171 0 
IndexSus ← SRes -0.092 0 -0.092 
IndexSus ← LCom -0.034 0 -0.034 
IndexSus ← TRisk 0.033 0 0.033 
IndexSus ← ORes 0.338 0.319 0.019 
IndexSus ← Proact 0.104 0 0.104 
IndexSus ← Obser 0.078 0.093 -0.015 
IndexSus ← Netwo 0.086 0.074 0.011 
IndexSus ← Exper 0.136 0.136 0 
IndexSus ← Norm 0.116 0.116 0 
IndexSus ← Coer -0.244 -0.244 0 
IndexSus ← Ointe 0.036 0.036 0 
IndexSus ← Assoc 0.095 0.095 0 
 
Revised Path Model 
 As mentioned in the previous section, the model fit of the initial path 
model is just acceptable and reasonable. This study improved the model fit 
through a model respecification process. Even though the model fit indices 
improve through the modification process, adding a new path needs to be 
supported by theoretical bases or empirical research.  
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 The final model becomes more statistically significant than the initial 
model through a re-specification process. The model fit information for the 
revised model is summarized in Table 38. The model fit indices show that the 
model fit has remarkably improved in the final revised model. The revised model 
has good indices such as NC (1.681), GFI (0.927), CFI (0.875), RMSEA (0.052), 
and SRMR (0.075). In addition, AGFI (0.861) and NFI (0.762) have improved 
compared to those (AGFI (0.825) and NFI (0.672)) of the initial model.  
 
Table 38 Model Fit for the Revised Path Model 
 NC 
(CMIN/DF) 
GFI AGFI CFI NFI RMSEA SRMR 
Final M. 1.681 .927 .861 875 .762 .052 .0752 
Saturated M. - 1.000  1.000 1.000 - - 
Null M. 4.385 .695 .640 .000 .000 .115 - 
  
The revised path diagram is depicted in Figure 5. Unlike the initial model, 
the revised model builds some additional associations among variables at the 
individual level and the variables at the organizational level. In particular, 
networking skill is strongly associated with coercive pressure (Beta = 0.125, p = 
0.112) and normative pressure (Beta = 0.463, p = 0.000) at the level of 
organization.  
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Figure 5  Path Diagram for the Revised Path Model (standardized coefficient) 
  
 
Table 39 shows both the unstandardized and the standardized path 
coefficients for the paths in the revised model. Among associations, in particular, 
coerciveness is statistically significant but negatively associated with other 
variables (e.g., Organizational Intention (Beta= - 0.336, p = 0.000), sustainability 
index (Beta= -0.149, p = 0.062)).  
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Table 39 ML Parameter Estimates for the Revised Path Model 
   
Unstandardized 
Estimate 
S.E. P 
Standardized 
Estimate 
Proact ← ORes 0.121 0.053 0.023 0.198 
Ointe ← SRes -0.227 0.079 0.004 -0.227 
Netwo ← Proact 0.264 0.084 0.002 0.266 
Ointe ← ORes 0.149 0.049 0.003 0.243 
Ointe ← Proact 0.254 0.08 0.001 0.254 
TRisk ← ORes 0.077 0.054 0.153 0.125 
Assoc ← TRisk 0.239 0.074 0.001 0.238 
Coer ← SRes 0.268 0.08 *** 0.273 
Coer ← ORes 0.106 0.05 0.033 0.177 
Obser ← Proact 0.317 0.084 *** 0.316 
Assoc ← Proact 0.406 0.077 *** 0.403 
Assoc ← SRes -0.285 0.075 *** -0.283 
Norm ← Netwo 0.465 0.074 *** 0.463 
Coer ← Netwo 0.123 0.078 0.112 0.125 
Norm ← ORes 0.136 0.048 0.004 0.224 
Norm ← Ointe 0.076 0.078 0.328 0.077 
Coer ← Ointe -0.323 0.084 *** -0.330 
Assoc ← Netwo -0.119 0.078 0.128 -0.117 
Exper ← Proact 0.092 0.088 0.295 0.092 
IndexSus ← Coer -2.439 0.916 0.008 -0.212 
IndexSus ← Assoc 1.807 0.9 0.045 0.162 
IndexSus ← Exper 1.87 0.894 0.036 0.166 
IndexSus ← Obser 1.501 0.896 0.094 0.134 
IndexSus ← Norm 2.717 0.901 0.003 0.240 
Note: * Significant at .1 level; **Significant at .05 level; ***Significant at .01 level 
 
Table 40 Variances and Covariances for the Revised Path Model 
 
Estimate S.E. P 
SRes 1.017 0.127 *** 
ORes 2.724 0.341 *** 
E(Proactiveness) 0.978 0.122 *** 
E(Org' Intention) 0.793 0.099 *** 
E(Network) 0.927 0.116 *** 
E(Taking_Risk) 1.002 0.125 *** 
E(Associating) 0.721 0.090 *** 
E(Observing) 0.924 0.116 *** 
E(Coerciveness) 0.765 0.096 *** 
E(Experimenting) 1.006 0.126 *** 
E(Normativeness) 0.703 0.088 *** 
E(Sustainability Index) 103.528 12.941 *** 
SRes<-->ORes -0.292 0.149 0.051 
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Table 41 summarizes the total effects among the observed exogenous variables.  
Table 41 Decomposition of Revised Path Effects   
   
Standardized Effects 
   Total Effect Direct Effect Indirect Effect 
Proact ← ORes 0.198 0.198 0 
TRisk ← ORes 0.125 0.125 0 
Netwo ← ORes 0.053 0 0.053 
Netwo ← Proact 0.266 0.266 0 
Ointe ← ORes 0.293 0.243 0.050 
Ointe ← SRes -0.227 -0.227 0 
Ointe ← Proact 0.254 0.254 0 
Norm ← ORes 0.271 0.224 0.047 
Norm ← SRes -0.017 0 -0.017 
Norm ← Proact 0.143 0 0.143 
Norm ← Netwo 0.463 0.463 0 
Norm ← Ointe 0.077 0.077 0 
Exper ← ORes 0.018 0 0.018 
Exper ← Proact 0.092 0.092 0 
Coer ← ORes 0.087 0.177 -0.090 
Coer ← SRes 0.348 0.273 0.075 
Coer ← Proact -0.051 0 -0.051 
Coer ← Netwo 0.125 0.125 0 
Coer ← Ointe -0.330 -0.330 0 
Obser ← ORes 0.062 0 0.062 
Obser ← Proact 0.316 0.316 0 
Assoc ← ORes 0.103 0 0.103 
Assoc ← SRes -0.283 -0.283 0 
Assoc ← Proact 0.372 0.403 -0.031 
Assoc ← TRisk 0.238 0.238 0 
Assoc ← Netwo -0.117 -0.117 0 
IndexSus ← ORes 0.074 0 0.074 
IndexSus ← SRes -0.124 0 -0.124 
IndexSus ← Proact 0.163 0 0.163 
IndexSus ← TRisk 0.038 0 0.038 
IndexSus ← Netwo 0.066 0 0.066 
IndexSus ← Ointe 0.089 0 0.089 
IndexSus ← Norm 0.240 0.240 0 
IndexSus ← Exper 0.166 0.166 0 
IndexSus ← Coer -0.212 -0.212 0 
IndexSus ← Obser 0.134 0.134 0 
IndexSus ← Assoc 0.162 0.162 0 
 
The Result of Path Analysis  
In this study, path analysis examines the direct and indirect associations of 
the exogenous variables and the endogenous variables on sustainability 
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innovation adoption. Path analysis reveals that organizational pressures (coercive 
and normative pressures), and the availability of organizational resources are 
strongly associated with sustainability innovation adoption. Furthermore, new 
additional associations among entrepreneurial attitudes, discovery skills, and 
organizational pressures are formulated through the model modification process.  
Specifically, path analysis provides insights regarding the relationship 
among the following variables: first, entrepreneurial attitudes show direct and 
significant relationship with discovery skills. For example, proactive attitude has 
direct and significant effect on discovery skills: “Networking skill” (Std. Estimate 
= 0.266, p = 0.002); “Observing skill” (Std. Estimate = 0.316, p = 0.000); and 
“Associating skill” (Std. Estimate = 0.403, p = 0.000). Also, a risk taking attitude 
is directly associated with “Associating skill” (Std. Estimate = 0.238, p = 0.001).  
Second, similar to the result of regression analysis, discovery skills are 
directly associated with sustainability innovation adoption: “Associating skill” 
(Std. Estimate = 0.162, p = 0.045); “Experimenting skill” (Std. Estimate = 0.166, 
p = 0.036); and “Observing skill” (Std. Estimate = 0.134, p = 0.094). In particular, 
CEOs’ “networking skill” has direct and significant effect on normative pressure 
(Std. Estimate = 0.463, p = <.000) but it does not show statistically significant 
relation with coercive pressure (Std. Estimate = 0.125, p = 0.112).   
Third, when it comes to organizational motivation, coercive (Std. Estimate 
= -0.212, p = 0.008) and normative (Std. Estimate = 0.240, p = 0.003) pressures 
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have strong association with sustainability innovation adoption, but the direction 
of the effects is different. Organizational intention for innovation (“Ointe”) is 
positively associated with proactive attitude (Std. Estimate = 0.254, p = 0.001) 
and organizational resources (Std. Estimate = 0.243, p = 0.003), but have negative 
association with scarce organizational resources (Std. Estimate = -0.227, p = 
0.004) and coercive pressure (Std. Estimate = -0.330, p < 0.000).  
Furthermore, in terms of the availability and limitation of organizational 
resources, path analysis shows that organizational resources (ORes) have strong 
and comprehensive association with entrepreneurial attitudes, discovery skills, 
and organizational factors: “TRisk” (Std. Estimate = 0.125, p = 0.153); 
“Proactiveness” (Std. Estimate = 0.198, p = 0.023); “Ointe” (Std. Estimate = 
0.243, p = 0.003); “Coerciveness” (Std. Estimate = 0.177, p = 0.033); and 
“Normativeness” (Std. Estimate = 0.224, p = 0.004). Furthermore, scarce 
organizational resources (SRes) has strong negative effect on “Associating skill” 
(Std. Estimate = -0.283, p < 0.000) and “Ointe” (Std. Estimate = -0.227, p = 
0.004), but positive effect on “Coerciveness” (Std. Estimate = 0.273, p < 0.000).  
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Research Finding 5: Comparing High Innovation Sustaining Group with Low 
Innovation Sustaining Group   
Identifying High and Low Innovation Sustaining  
Another aim of this research was to explore whether the municipalities’ 
position in innovation adoption changes over time. In addition, this study 
explored what factors can be associated with innovative city governments as early 
adopters sustain from the past to the present. For answering these questions, first, 
municipalities were categorized by comparing the composite score from the three 
surveys in conducted in 2003, 2004, and 2006 with the score of sustainability 
index survey conducted in 2010. As shown in Table 43, the composite index 
(2003-2006) and sustainability index (2010) were significantly correlated.  
Table 42 Descriptive Statistics of Composite Index (2003-2006) and 
Sustainability Index (2010) 
Variable Obs Mean Std. Dev. Min Max 
IndexCom 134 15.204 4.328 2 25.333 
IndexSust 134 25.687 14.120 3.75 75.77 
 
Table 43 Correlations between Composite Index (2003-2006) and Sustainability 
Index (2010) 
  Adoption ratio of 
Composite Index 
(2003-2006) 
Adoption ratio of 
Sustainability 
(2010) 
Adoption ratio of 
Composite Index 
(2003-2006) 
Pearson Coefficient 1  
Sig. (2-tailed)   
N   
Adoption ratio of 
Sustainability 
(2010) 
Pearson Coefficient .4446*** 1 
Sig. (2-tailed) .000  
N 134  
***. Correlation is significant at the 0.01 level (2-tailed). 
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Based on standardized scores, percentile groups of composite index and 
sustainability index were calculated. Comparing the percentile ratios indicates 
whether cities are remaining at the same level, becoming more innovative, or less 
innovative. Furthermore, five groups were classified on the basis of the change of 
adopter position by comparing the percentile group of composite index with the 
percentile group of sustainability index: Low-low Sustaining, Low-high 
Increasing, Med-med Sustaining, High-low Decreasing, and High-high Sustaining. 
 
Table 44 Comparison between Percentile Group of Composite Index and 
Percentile Group of Sustainability Index 
 
Percentile Group of Sustainability Index (2010) 
Total 1 2 3 4 5 
Percentile 
Group of 
Composite 
Index 
(2003-
2006) 
1 N 9 8 4 4 2 27 
Percentile Group of % 
in Sustainability  
32.14 32 14.29 14.81 7.69 20.15 
      
2 N 9 8 5 3 2 27 
Percentile Group of % 
in Sustainability  
32.14 32 17.86 11.11 7.69 20.15 
      
3 
 
 
N 5 5 6 7 3 26 
Percentile Group of % 
in Sustainability  
17.86 20 21.43 25.93 11.54 19.4 
      
4 N 3 2 8 7 7 27 
Percentile Group of % 
in Sustainability  
10.71 8 28.57 25.93 26.92 20.15 
      
5 N 2 2 5 6 12 27 
Percentile Group of % 
in Sustainability  
7.14 8 17.86 22.22 46.15 20.15 
      
Total N 28 25 28 27 26 134 
Percentile Group of % 
in Sustainability  
100 100 100 100 100 100 
 
Tables 45-46 show that there are some variations in the innovation. The 
number of municipalities in remaining groups at the same level (low-low, med-
med, and high-high) are more than 70%, but some cities show increasing or 
decreasing patterns.  
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Table 45 Change Variation in Adopter Position 
 Composite index (2003-2006)  Sustainability index(2010) 
Low-low 1-2 → 1-2 
Low-high 
 
1 → 3-5 
2 → 4-5 
3 → 5 
Med-med 
 
2 → 3 
3 → 2-4 
4 → 3 
High-low 
 
3 → 1 
4 → 1-2 
5 → 1-3 
High-high 4-5 → 4-5 
 
Table 46 Five Grouping of Change  
 
N Percent 
Cumulative  
Percent 
Low-low Sustaining 34 25.37 25.37 
High-low Decreasing 18 13.43 38.81 
Med-med Sustaining 32 23.88 62.69 
Low-high Increasing 18 13.43 76.12 
High-high Sustaining 32 23.88 100 
Total 134 100 100 
 
Comparing High Innovation Sustaining Group with Low Innovation Sustaining 
Group 
A MANOVA test was conducted to explore the association of the five 
groups on CEOs’ entrepreneurial attitudes and discovery skills at the same time. 
The aim was to find how variability in the entrepreneurial attitude, discovery 
skills, organizational intention, and organizational motivation (coerciveness and 
normativeness) can be explained by the five groups.  
 Table 47 shows that overall, the high-high sustaining group maintains high 
scores while the low-low group has low scores. In particular, some variables (i.e., 
proactiveness as attitudes, associating and experimenting as discovery skills, 
innovation intention and coerciveness as organizational characteristics, and 
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resources available for innovation) are statistically significant in the five groups. 
Like ANOVA, MANOVA is extremely sensitive to outliers. Therefore, five 
outliers are excluded for this analysis. The exceptionally high sustainability scores 
do not affect these categories.   
Table 47 Comparing Mean among Five Groups 
Variables  Five Change Groups Total 
(N=134)  Low-low 
(N=34) 
High-low 
(N=18) 
Med-med 
(N=32) 
Low-high 
(N=18) 
High-high 
(N=32) 
Risk-taking  Mean -0.129  -0.049  0.089  -0.146  0.157  0.000  
 S.D. 1.087  1.017  0.867  1.137  0.970  1.000  
Proactiveness Mean -0.389  0.139  0.056  -0.100  0.335 0.000  
 S.D. 0.840  1.036  1.299  0.849  0.752  1.000  
Observing Mean 0.067  0.061  -0.140  -0.045  0.060  0.000  
 S.D. 0.977  0.624  1.042  1.051  1.157  1.000  
Experimenting Mean -0.262  -0.216  0.178  -0.414  0.454  0.000  
 S.D. 0.843  1.230  0.792  1.340  0.803  1.000  
Associating Mean -0.411  -0.116  0.010  -0.086  0.541  0.000  
 S.D. 0.834  0.924  1.204  0.813  0.877  1.000  
Networking Mean -0.027  0.028  -0.081  0.019  0.084  0.000  
 S.D. 1.036  0.894  1.102  0.978  0.978  1.000  
OItention Mean -0.396  -0.020  0.204  -0.270  0.380  0.000  
 S.D. 1.094  0.760  1.021  0.837  0.931  1.000  
Coerciveness Mean 0.448  -0.162  -0.153  0.074  -0.273  0.000  
 S.D. 0.802  1.014  0.946  0.830  1.196  1.000  
Normativeness Mean -0.173  0.177  -0.297  0.086  0.333  0.000  
 S.D. 1.014  0.655  1.112  1.086  0.904  1.000  
ORes Mean 1.531  2.725  2.261  2.297  3.136  2.352  
 S.D. 1.391  1.589  1.436  1.600  1.767  1.637  
SRes Mean 0.220  0.138  -0.049  -0.226  -0.136  0.000  
 S.D. 0.967  0.669  1.014  1.009  1.161  1.000  
LCom Mean 0.245  0.068  -0.309  0.268  -0.140  0.000  
 S.D. 1.034  0.830  0.944  1.016  1.043  1.000  
 
Table 48 shows the result of the multivariate tests. There are four different 
multivariate tests. The null hypothesis in MANOVA is that the five groups have 
no effect on any of the several dependent variables. 
In this case, the null hypothesis is rejected at the 5% significance level. 
That is, they are all significant at the 5% significance level (p < 0.05). Therefore, 
overall, there is a significant association of innovativeness of organization on 
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some sets of variables (i.e., entrepreneurial attitudes, discovery skills, 
organizational intention for change, organizational motivation, and organizational 
resources), as a group. 
Table 48 Test Statistics for MANOVA 
 
Statistics df F(df1, df2) F Prob>F 
 
W 0.5599 4 48 456.6 1.55 0.0137 a 
P 0.5042 
 
48 484.0 1.45 0.0289 a 
L 0.6766 
 
48 466.0 1.64 0.0057 a 
R 0.4813 
 
12 121 4.85 0 u 
W = Wilks' lambda, L = Lawley-Hotelling trace, P = Pillai's trace, R = Roy's largest root 
a = approximate, u = upper bound on F 
 
Table 49 shows the results of the separate univariate ANOVAs, the 
univariate test for the effects of group membership on each of the different DVs. 
Five groups had a significant association on Proactiveness (p = 0.050), 
Experimenting skill (p = 0.006), Associating skill (p = 0.003), Ointention 
(organizational intention for change) (p = 0.012), Coerciveness (p = 0.030), 
Normativeness (p = 0.086) and ORes (organizational resources) (p = 0.001). 
Table 49 Univariate Tests for the Effects of Group Membership  
Dependent 
variable Type III Sum 
of Squares df Mean Square F Sig. 
TRisk 2.031 4 .508 .500 .736 
Proact 9.355 4 2.339 2.440 .050 
Obser .995 4 .249 .243 .913 
Exper 13.865 4 3.466 3.753 .006 
Assoc 15.483 4 3.871 4.249 .003 
Netwo .479 4 .120 .116 .976 
Ointe 12.600 4 3.150 3.375 .012 
Coer 10.517 4 2.629 2.769 .030 
Norm 8.088 4 2.022 2.088 .086 
ORes 45.411 4 11.353 4.707 .001 
SRes 3.570 4 .892 .889 .472 
LCom 7.107 4 1.777 1.821 .129 
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MANOVA was conducted to explore whether the municipalities sustain 
their position in adopting innovation over time, and to compare public manager’s  
and organizational innovative capacities of high innovation adoption sustaining 
group with those of low innovation adoption sustaining group. As shown in 
Tables 46-48, there is a significant difference between high-high sustaining group 
and low-low sustaining group. In particular, high-high sustaining group, which 
sustains continuous high innovativeness, showed a high level of “Proactiveness”, 
“Experimenting skill”, “Associating skill”, “Ointention (organizational intention 
for change), “Normativeness”, and “ORes (organizational resources)”, but a low 
level of “Coerciveness” in comparison with the other groups 
The Result of Hypotheses Test  
Table 50 indicates the results of testing 23 hypotheses based on regression 
analyses. First, when controlling for other variables, proactive attitude and risk 
taking attitude is not statistically significantly associated with innovation adoption. 
In terms of discovery behaviors, “Observing skill” (Beta = 0.19, p < 0.05) and 
“Associating skill” (Beta = 0.20, p < 0.05) are positively and significantly 
associated with sustainability index.  
Second, when controlling for other variables, both coercive and normative 
pressures are statistically significantly associated with innovation adoption. 
However, the direction of effects is different. Normative pressure 
(“Normativeness”) is positively associated with innovation adoption (Beta = 0.15, 
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p < 0.05) while coercive pressure (“Coerciveness”) is negatively associated with 
sustainability index (Beta = -0.25, p < 0.05).  
Third, when controlling for other variables, organizational intention for 
change (“Ointe ”) is not significantly associated with innovation adoption. In 
terms of organizational resources, available organizational resources (“ORes”) is 
positively and statistically significantly associated with innovation adoption (Beta 
= 0.30, p < 0.01) while limited commitment (“LCom”) is negatively but not 
significantly associated with sustainability index (Beta = -0.11).  
Fourth, in terms of past adoption experience, e-government (EG)  (Beta = 
0.21, p < 0.05) and strategic practices (SP)  (Beta = 0.35, p < 0.01) are positively 
and statistically significantly associated with innovation adoption while the 
number of reinventing government (RG) adoption in 2003 does not show a 
statistically significant relationship with sustainability index. Among control 
variables, “population size” is strongly and significantly associated with 
sustainability index.  
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Table 50 The Result of Hypotheses Test (H1 – H23)  
Note:  NA = Not Applicable; NS=Non Supported; * Significant at .1 level; **Significant at .05 
level; ***Significant at. .01 level 
 
 
 IVs Hypotheses Expected 
Direction 
Beta/ 
Direction 
Entrepreneurial 
attitudes 
Taking Risk (TRisk) H1 Positive NS 
Proactiveness + Innovativeness (Proact)  H2-H3 Positive NS 
Discovery skills Observing skill (Obser) H4 Positive 0.19(+) 
Questioning skill  H5 Positive NA 
Experimenting skill (Exper) H6 Positive NS 
Networking skill (Netwo) H7 Positive NS 
Associating skill (Assoc) H8 Positive 0.20(+) 
Isomorphic pressure  Coerciveness (Coer) H9 Negative -0.25(-) 
Mimeticness  H10 Positive  NA 
Normativeness (Norm) H11 Positive  0.15(+) 
Org’ Pro-change Org’ intention to change (Ointe)  H12 Positive NS 
Org’ resources Availability of org’ resources (ORes) H13 Positive 0.30(+) 
Scarce organizational resources(SRes) H14 Negative 0.19(+) 
Limited organizational commitment (LCom) H15 Negative NS 
Past experience   Past experience of innovation adoption  H16 Positive   
RG(Reinventing Government) (IndexRG)   NS 
EG(E-government) (IndexEG)   0.21(+) 
SP(Strategic Practices) (IndexSP)   0.35(+) 
Control variables  Form of government H17 Positive NS 
Manager council form   NS 
Local career H18 Positive NS 
Professional membership H19 Positive  
ICMA   NS 
Age H20 Positive NS 
Education H21 Positive NS 
Sunbelt  H22 - NS 
Population size(natural log of pop in 2000)  H23 Positive 0.481(+) 
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CHAPTER V 
Discussions and Conclusion  
Brief Overview 
 This study focuses on how the attitudes and actions of city managers as 
well as organizational factors contribute to innovation adoption in municipalities. 
First, this study explores public managers’ perceptions of their own characteristics, 
such as their entrepreneurial attitudes (risk taking, proactive attitude 
“proactiveness,” and tendency to innovate “innovativeness”), and their actions, 
such as discovery skills (questioning, observing, experimenting, associating, and 
networking), characteristics and actions that have not been examined in prior local 
government research on innovation adoption. Second, it employs organizational 
factors, such as institutional pressures (coercive and normative pressures), 
organizational intention for change, and the availability and limitation of 
organizational resources, to explain innovation adoption. Third, it focuses on the 
effects of past innovation adoption experience on present innovation adoption, 
and examines the direct and indirect effects on sustainability innovation adoption. 
These variables have received only limited attention in previous studies on 
innovation in local government. 
This study conducts a theoretical and empirical analysis on the basis of 
survey research. For this survey, 264 cities that participated in ICMA surveys in 
2002, 2003, 2006, and 2010, to track how much their governments have adopted 
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innovations from the past to the present, were taken as the target population group. 
The current city managers (including top administrators) in 134 cities completed 
an original survey to examine their attitudes, behaviors, and descriptions of their 
organization related to innovation.  
The empirical results of the surveyed data indicate that the two dimensions 
of entrepreneurial attitudes (risk taking and proactiveness) are not significantly 
associated with the level of sustainability actions, whereas observing and 
associating skills are directly associated with innovation adoption. Entrepreneurial 
attitudes are considered as a moderating factor to encourage or mitigate discovery 
skills. Second, coercive and normative pressures are strongly associated with 
innovation adoption—the former in negative way and the latter as a positive 
factor. The availability of resources for innovation adoption is positively and 
significantly associated with sustainability innovation adoption, whereas limited 
commitment of staff members is negatively and significantly associated with 
sustainability index. The prior adoption of E-government and strategic practices 
are positively and strongly associated with sustainability index. The result of 
quantile regression analysis shows that coercive pressure is statistically 
significantly associated with municipalities in the late-adopter group, whereas 
normative pressure is strongly and positively associated with municipalities in the 
early adopter or innovator group. Path analysis indicates that entrepreneurial 
attitudes have indirect effects on innovation adoption through their relationship 
with discovery skills. In addition, networking skills have indirect effects of the 
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sustainability innovation adoption through isomorphic pressures (coercive and 
normative pressures). The availability of organizational resources has strong 
explanatory power on sustainability innovation adoption indirectly.  
Discussion 
There are several key themes that emerge from this study. Each is briefly 
discussed.  
The Role of Public Managers Matters: The Association between the 
Entrepreneurial Attitudes and Discovery Skills of Public Managers and a High 
Level of Sustainability-Practices Adoption  
The traits of city managers in adopting innovation have been emphasized 
in several studies: of particular interest is the propensity for risk taking or 
innovativeness (Moon, 1999; Damanpour, 1991; etc.). This study sheds light on 
the concepts of discovery skills that have originated from innovation invention in 
the private sector but such skills have not been examined before among managers 
in local government. This study applies these concepts to city managers and 
innovation adoption in U.S. municipalities. City managers in local government 
are different from chief executive officers in private firms, and innovation 
adoption in municipalities has some differences from innovation invention or 
technology innovation in private firms, profit-seeking businesses. In spite of these 
differences, city managers as professionals in local governments are main actors 
in making decisions to adopt innovation. In particular, the concept of discovery 
skills emphasizes that innovative ideas come from people’s attitudes and actions 
as well as their minds (Dyer et al., 2011). In other words, we can enhance 
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innovativeness by putting “discovery skills” into action. Further, individual 
entrepreneurial attitudes can contribute to a higher level of discovery skills.  
As the result of this study indicate that the risk taking and proactive 
attitudes of CEOs do not show a direct and significant impact on their innovation 
adoption. Multiple regression analysis shows that “observing” and “associating” 
skills among discovery skills have positive and statistically significant effects on 
sustainability innovation adoption. It also examines the moderating roles of public 
managers’ characteristics and shows that personal entrepreneurial attitudes and 
discovery skills play a more crucial role in the adoption of innovation. In 
particular, path analysis shows that entrepreneurial attitudes have indirect effects 
on innovation adoption by encouraging discovery skills. These results correspond 
to the findings of Dyer et al. (2011). Additionally, path analysis presents several 
implications on the relationship among variables: first, entrepreneurial attitudes 
are directly associated with discovery skills. For example, proactiveness has direct 
and significant effect on the likelihood that a manager will use discovery skills 
(networking, observing, associating, and experimenting). In addition, a risk-taking 
attitude is directly associated with associating skills. Further, proactiveness, 
experimenting skills, and associating skills are associated with a high level of 
sustainability of innovation adoption. Similar results were obtained in the 
regression analysis.  
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Coercive and Normative Pressures are Significant but Different. 
In addition to competing for external resources and organizational goals, 
organizations are competing for political power and institutional legitimacy for 
social and economic rewards. According to DiMaggio and Powell (1983, 1991), 
institutional isomorphism arises from competition for political and organizational 
legitimacy. Similarly, Walker’s (2006) research suggests that, among a variety of 
factors driving the diffusion of several types of innovation in public organizations, 
broad competition, including competitive pressure from outside organizations and 
user or public demands, is the biggest element that encourages public 
organizations to adopt innovation.  
 Further, organizations in the public sector are likely to be responsive to 
institutional pressures, particularly, legal and regulatory requirements (coercive 
pressures), uncertainty (mimetic pressure) and professionalization (normative 
pressures) (Dobbin et al. 1988; Edelman 1992). This study employs isomorphism, 
‘the process of homogenization,’ and applies it to the timing of innovation 
adoption, because innovation adoption must be supplemented by an institutional 
view of isomorphism, according to which organizations compete not just for 
resources and customers, but for political power and institutional legitimacy, and 
for social as well as economic fitness (DiMaggio and Powell, 1983). While this 
study does not deny the earlier findings that early adopters are more likely to seek 
efficiency or performance, whereas late adopters are more likely to seek 
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legitimacy; it makes the point that all organizations are under both efficiency and 
legitimacy pressures.  
 In this study, three factors (i.e., coerciveness, mimeticness, and 
normativeness) associated with institutional isomorphism were measured through 
an examination of public managers’ perceptions on how city governments gain 
legitimacy when adopting innovation. As the result, coerciveness and normative 
pressures were extracted as two factors of institutional pressures. First, the 
normative influence is positively related to a high level of innovation adoption. 
The normative mechanism identified in institutional theory can help 
organizational leaders to follow changes that are valued in professional 
associations, and to utilize expert knowledge in adopting innovations. The 
commitment to creativity for innovation results from normative pressures rather 
than mimetic or coercive pressures. Second, in this study, when governments face 
coercive pressure their actions are less associated with sustainability-practices 
adoption than with normative pressure.  
Further, this research shows that both coercive pressure and normative 
pressure are strongly and statistically significantly associated with innovation 
adoption, but they affect organizations at different stages. Leaders and early 
adopters are more likely to respond to pressures arising from professionalization, 
whereas late and limited adopters change only when they are forced to do so. This 
study does not suggest that early adopters just follow normative pressures. As 
suggested by Westphal, etc. (1997) and Palmer, Jennings, and Zhou (1993), early 
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adopters can be motivated by technical gains or organizational needs from 
innovation adoption rather than normative pressures. In addition, these two types 
of pressure are mainly affected by organizational factors (i.e., institutional devices 
or programs for supporting innovation adoption (“ORes”); scarce resources, such 
as insufficient financial support and human resource (“SRes”); and organizational 
intention for change (“Ointe”). “Ores” and “SRes” factors are considered as core 
elements comprising institutional capacity for supporting innovation adoption, 
rather than just resources.  
Theoretical Linkage between Discovery Skills and Institutional Isomorphism: 
Networking Effects Still Work Strongly. 
While normative and coercive institutional isomorphic processes are 
similar in nature in that both enforce standard practices, they are different in 
application process. With normative institutional isomorphic process, the 
followers adopt an innovation voluntarily while firms mandated to adopt an 
innovation via the coercive isomorphic process are guaranteed to receive an 
innovation from other governments or partners. In particular, this study found that 
CEOs with more elaborate and diverse networking skills substantially overlap 
with normative pressures at the organizational level. The research indicates that 
there are linkages between discovery skills and two kinds of organizational 
pressure. For example, both are influenced by CEOs’ “networking skills,” but the 
power of the effects is different. That is, “networking skills” have positive and 
significant effect on normative pressure, whereas it has negative and weak 
association with coercive pressure. Over time, organizational, cultural, or 
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institutional arrangements can act as barriers to adopting change or innovation. 
According to some institutionalists (DiMaggio and Powell, 1983; Granovetter, 
1985; Zukin and DiMaggio, 1990), continuous change is unlikely to happen in 
organizations, as most organizations develop routines or become embedded in 
social relations structurally, culturally, and politically. Isomorphic processes can 
make organizational change difficult, by decreasing organizations’ network 
diversity and increasing organizational inertia. In particular, an organization under 
high coercive pressure is more likely to be located in highly embedded or closed 
networks than in one under high normative pressure. A high level of association 
between the networking skills of public managers and normative pressure at the 
organizational level implies that networking plays an important role in shaping 
the normative framework among organizations as well as in fostering internal and 
interorganizational learning and adaptation. Additionally, this implies that the 
association between public managers’ high networking skills and strong 
normative pressures can make their organizations become early adopters or 
members of a high level of innovativeness group by enhancing the diversity of a 
network and by increasing the flow of new and innovative ideas into their 
network. The role of networks in adopting innovation in the context of the 
diffusion of innovative ideas and practices has been emphasized in public 
organizations: inter- and intraorganizational learning through conference 
attendance, workshops, and other knowledge sharing mechanisms (Borins, 2001); 
and environmental scanning through professional networks (Walker, 2007; 
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Walker and Enticott, 2004). This study found that local government organizations 
located in the high-level sustaining group in their innovation adoption, over time, 
have more strong associations between individual networking skills and 
organizational normative pressure. In other words, the strong association between 
the networking skills of key actors and having the organization under strong 
normative pressures enables an organization to sustain high-level innovativeness 
and their positions as early adopters. Given that an isomorphic mechanism can be 
interpreted as a kind of network pattern between organizations, there is the 
implication that the patterns or forms (coercive or normative pressures) of 
network as well as organizational structure or individual actions play a crucial 
role in sustaining innovativeness.  
Communication links or exposure to interpersonal channels of 
communication promote early awareness of innovations, increasing the rate of 
adoption by serving as a vehicle by informing decision makers about innovation 
for promoting organizational needs and opportunities (Rogers, 1983; Levitt and 
March, 1988) as well as for legitimate practices (Palmer, Jennings, and Zhou, 
1993). The critical point of networking skills in this study is the degree of 
heterogeneity of CEOs’ networks. It implies that CEOs under normative pressure 
are more likely to have more strong networking skills through heterogeneous or 
open information sources (e.g., people outside my organization, diverse 
professionals outside of my profession, various networks with professional 
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membership), and it may serve as a channel for identifying and adopting 
innovations.  
 Further, network membership is known for influencing positively the 
innovative capacity of public sector managers, because professional networks 
serves as screening function by making managers introduce new policies or ideas 
in agreement with professional networks and norms (Teske and Schneider, 1994). 
While the role of networks is normally viewed as fostering innovation through the 
diffusion of new ideas and alternative strategies, these networks may also have a 
constraining influence by encouraging conformism to dominant perceptions of 
appropriate behaviors. The professional network of city managers ICMA is 
expected to serve a key role in high innovation adoption. However, in this study, 
the role of ICMA on sustainability innovation adoption is not clearly illustrated, 
since 93.9% of respondents are members of ICMA.  
 
The Availability of Organizational Resources Matters 
Having a greater level of resources enables an organization to explore new 
ideas, and absorb the inevitable failures (Walker and Enticott, 2004).  The 
availability of organizational resources for adopting innovation, as well as 
organizational factors, can substantively affect CEOs’ attitudes, skills, and 
decision making on innovation adoption. For example, path analysis shows that 
organizational resources (ORes) have strong and comprehensive effects on other 
variables, including entrepreneurial attitudes, discovery skills, and organizational 
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factors. That is, organizational resources have positive and significant effect on 
the risk taking and the proactive attitudes of CEOs at the individual level as well 
as on organizational intention to change and coercive and normative influence. 
When considering that previous studies have often focused on organizational 
resources in the absence of information about managerial attitudes, this study 
finds that organizational resources have comprehensive and positive effects on 
individual attitudes as well as on organizational motivation for innovation 
adoption.  
As another issue, and as expected, population size has a very strong and 
statistically significant association with high innovation adoption. Local 
socioeconomic and demographic conditions constitute further external influences 
shaping the innovative capacity of public sector organizations and the type of 
innovations they adopt. Population size can be considered as a kind of proxy 
variable representing public service needs as well as a likely indicator of greater 
resources. It provides one possible explanation. That is, population size is 
positively associated with the demand of innovation adoption. The bigger the 
population size is, the more diverse the public service needs are. Therefore, it 
requires municipalities to take responsible for new and diverse forms and levels of 
quality of public service provisions. Innovation adoption at the local government 
level cannot be determined solely inside the government; they must also be 
determined in the broader environment contexts. With constantly shifting political, 
economic, and administrative contexts, rapid technological development and 
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changing community demands together constitute an institutional and 
environmental setting characterized by an almost constant state of flux. In this 
environment, local government organizations can be expected to seek new 
solutions to meet the needs of their citizens and service users (Walker, 2006).  
 In contrast, having scarce organizational resources (SRes) has strong 
negative effect on associating skills and organizational intention for change 
(Ointe), but it is positively related to coercive pressure. These results imply that 
municipalities with large availability of organizational resources are more likely 
to have proactive CEOs and to follow strong normative pressure; whereas, 
municipalities with limited organizational resources are less likely to have 
proactive CEOs and to follow strong coercive pressure. Such results imply that 
variations in tactical response to isomorphic influences are associated with the 
availability and limitation of organizational resources. In other words, the 
variability of organizational resources is a critical constraint on isomorphic 
pressures.  
Rediscovering Early Adopters: They Follow Different Paths to Adopt 
Innovation from Late Adopters 
Adoption of sustainability practices is strongly and positively associated 
with past experiences of innovation adoption since an organization’s history of 
innovation adoption is intertwined with the organizational culture. However, past 
experiences do not always affect later innovation adoption positively. For 
example, the indices of E-government in 2003 and strategic practices in 2006 are 
strongly and positively associated with the index of sustainable practices in 2010; 
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however, the index of reinventing government (RG) in 2002 is not statistically 
associated with the sustainability index in 2010. As mentioned above, this study 
interprets that the reinventing of practices in 2002 is not a new issue in 
municipalities, because RG was advocated initially in 1992
36
 and was already 
prevalent even in the local government field in the late 1990s. As suggested by 
Kwon, Berry, and Feiock (2009) who compared adoption rates of economic 
development strategic planning tools based on ICMA surveys in 1999 and 2004, 
some early adopters dropped the tools over the five-year period, presumably to 
move on to other new approaches. Some early adopters may have abandoned 
reinventing government practices by 2002, for example, governments that were 
bringing service delivery back into the organization.  
 This study focuses on the factors that give a clear explanation of 
organizations sustaining innovativeness. This study does not suggest that 
continuous change or the sustaining of the position as an early adopter is more 
desirable and effective than discontinuing change. Change is not necessarily 
linear or continuous, and continuous change does not guarantee organizational 
survival or growth (Wilson, 2009). From the result of MANOVA analysis, when 
classifying five groups that demonstrate continuity or change in their level of 
adoption based on comparison of composite index (Index of RG, EG, and SP) and 
the sustainability index, the high–high adoption group (consistent early adopters) 
has larger scores of entrepreneurial attitudes and discovery skills compared to 
                                                 
36
 Reinventing government as an innovation in the public sector emerged with the book 
Reinventing Government by David and Ted Gaebler, 1992. 
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low–low adoption group (consistent late adopters). These results imply that early 
adopters with high sustaining adoption follow different paths to adopt innovation 
from low sustaining group. That is, the consistent early adopter group proactively 
responds to normative influence, whereas the consistent late adopters become 
passive to change unless they experience coercive pressure. For example, 
organizations with past high adoption experience (as early adopters) and excess 
organizational resources have good reasons to not only search for solutions, but 
also to accept risky solutions, such as innovations. That is, they are likely to 
follow normative pressure. On the contrary, organizations with past low adoption 
experience (as late adopters) and limited organizational resources are likely to be 
under coercive pressures and make efforts to adopt change under stable 
organizational resources. 
Limitation of the Study 
Factors accounting for innovation adoption include a variety of complex 
constructs, and capturing all of its facets in a single study is impossible. This 
study, therefore, has several limitations that should be considered when 
interpreting its findings. 
 
Self-reporting  
In this research, data were collected by a survey method that depends 
heavily on respondents’ perceptions. Even though the survey suggests several 
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Likert scales for measuring one concept, the accuracy of the gathered information 
of entrepreneurial attitudes, discovery skills, isomorphic pressures, and the 
availability and limitation of organizational resources might be distorted by the 
subjective judgments of CEOs in municipalities.  
Sample Issues 
The municipalities in the research are not representative of U.S. cities as a 
whole, because the sample cities in the study are those that have been consistent 
participants in four surveys conducted by ICMA. Council manager cities were 
overrepresented. In 2005, among all cities over 2,500 in population, council 
manager cities account for 49.1%. Whereas, 57% of all cities over 10,000 in 
population use the council manager form; 70.9% of the survey respondents come 
from cities that use this form (Svara and Nelson, 2010) 
In addition, the sample size is small since the study set 264 cities as the 
target population group that participated in ICMA surveys in 2002, 2003, 2006, 
and 2010. This sample size does not allow us to conduct the full SEM method. In 
addition, some control variables such as ‘female’, ‘professional membership’ 
(ICMA and SMA), and ‘the form of government’ do not yield significant results 
owing to the limited number of samples having female CEOs, non-ICMA 
membership, and the form of government.  
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 Analysis Issue  
This research is just a snap shot of the dynamics of innovation adoption in 
municipalities. This study focuses on innovation adoption as an event. In other 
words, this study did not cover the processes of innovation adoption or the 
implementation of innovation within an organization. Because adaptation or 
implementation of innovation is a process in which several stages are intertwined 
with each other, a high level of innovation adoption does not guarantee successful 
performance.  
It is not easy to obtain a dataset and to perform an analysis to reflect a 
whole picture representing the dynamics among entrepreneurial attitudes, 
discovery skills, past experiences, and innovation adoption. To mitigate this 
limitation and to analyze the dynamics of the innovation adoption process, future 
research needs to consider qualitative research methods, such as in-depth case 
studies or analyzing longitudinal data. 
Institutional isomorphic processes in local governments arise naturally at 
the intersection of the influence and regulatory powers of institutions. To gain a 
better understanding of the adoption of innovation in local governments, we need 
to explore the influence of the different types of institutional isomorphic 
processes from the views of both the early adopters (i.e., the leaders) and the 
followers, where each process has its own objectives, attributes, and injunctions 
or compliances in the adoption of innovation.  
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Suggestions for Future Research 
This research focuses on public managers’ entrepreneurial attitudes and 
discovery skills, and the effects of organizational motivation on innovation 
adoption. It does not cover all critical issues on innovation adoption. The 
association of the factors examined in this study can vary according to the types 
of innovation and organization. For example, different individual and 
organizational attributes are associated with different kinds of innovations 
(Walker, 2004, 2006). This study explores common individual and organizational 
attributes associated with four different kinds of innovations. This study suggests 
several additional issues in innovation adoption research as follows: first, the 
measurement for entrepreneurial attitudes and discovery skills needs to be 
developed in a more detailed way. Even though this study developed the survey 
questionnaires for these concepts, explanatory factor analysis shows that some 
constructs (i.e., proactiveness, innovativeness, questioning skills, and mimetic 
pressures) are not factored clearly. Second, the effect of tenure change of CEOs’ 
position on their entrepreneurial attitudes, discovery skills, and innovation 
adoption needs to be considered in a more elaborate research design. Third, future 
research needs to examine the relationship among the roles of CEOs, 
characteristics and types of innovation, and organizational characteristics. This 
study focuses on sustainability practices as the dependent variable; however, the 
characteristics of sustainability practices are not examined clearly. Fourth, the 
research on how innovation evolves in the implementation or adaptation process 
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needs to be revisited, because the concept of innovation cannot be examined 
independent of the contexts of the organization and the process of disseminating 
across organizations. Fifth, multilevel analysis between individual factors and 
organizational factors needs to be conducted based on a larger sample data set. 
This study pays attention to control variables such as the organizational and city-
level characteristics (e.g., form of government, population size, and sunbelt region) 
as well as individual socioeconomic variables (e.g., tenure in the position, tenure 
in local management, age, education, and ICMA membership). Therefore, 
multilevel analysis with large sample size is appropriate for test individual 
differences that are nested within different contextual units, since individual 
characteristics and perceptions are nested in larger-level contexts, such as 
organizational level, city level, and state level.  
Conclusion  
The innovation process is “complex, nonlinear, tumultuous, and 
opportunistic” (Wolfe, 1994, p. 416). This study employs the institutional 
isomorphism perspective, which emphasizes the institutional isomorphic 
processes that exist in groups of organizations to account for the organizations’ 
innovation adoption. This implies that a decision to adopt an innovation is 
influenced by the intraorganizational process as well as by the individual making 
the decision. In particular, this study employs the scope of inquiry by combining 
discovery skills at the individual level and isomorphic pressures at the 
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organizational level to extend and accumulate knowledge on innovation adoption 
in the context of local governments.  
Innovation adoption in an organization can be interpreted as 
organizational adaptation to political, economic, and societal demands for reasons 
of legitimacy and survival. A theory of isomorphism illustrates that an 
organization adopts an innovation because of external political and economic 
pressure, increased professionalization within a societal sector, or organizational 
uncertainty. In spite of that, when an organization is faced with external pressures, 
the decisions to adopt innovations within the organization are dependent on the 
attitudes and discovery skills of city managers 
This study sheds light on the discovery skills and institutional isomorphic 
pressures that influence the adoption of different types of innovations in local 
governments. The results of this study could help public managers to understand 
the pros and cons of the different types of discovery skills and institutional 
isomorphic processes that occur during the course of adopting innovation, which 
could lead to improvements in the management of organizations. 
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Survey Cover Letter 
Date: 
 
 Dear Madam or Sir:  
Is your organization innovative? What is your role in the innovation process?  
I would like to request that you participate in this survey that examines how 
managers contribute to innovation in their city government. This study developed 
by Wooseong Jeong, a doctoral student working under my direction at ASU, 
explores public managers’ perceptions of their characteristics such as 
entrepreneurial attitude and discovery skills that have not been examined in prior 
local government research on innovation. You have been invited to participate 
because survey information from surveys in 2002, 2003, 2006, and 2010 is 
available that tracks how much your government have adopted innovations in the 
past.  
We will share with you the results for you and your city. After completing the 
analysis of the survey, we will provide a personal feedback report of scores on the 
measures used in the survey compared to the overall results of all city and county 
managers who participated in the survey. We hope that this survey will provide a 
useful self-assessment of your attitudes and commitments that may affect the 
level of innovation in your government. In addition, we will inform you about 
your organization has changed over time and how it compares to others in 
adopting new approaches taking into account when you became the city manager 
or chief administrative officer. Summary results from this research will be 
presented through the Alliance for Innovation and other professional publications 
in aggregate form. The information on job titles and names of cities will be kept 
to confirm accuracy of job titles, and will be securely stored in the researchers’ 
offices on an ASU campus. However, your responses will be kept confidential; 
your name will not be used. If you would like to receive the results of the survey, 
please give us your preferred contact information at the end of the survey. Your 
contact information will be used only for the purposes of forwarding the results of 
the survey to you.  
We anticipate the survey taking less than 15 minutes to complete. Your 
participation will make an important contribution to the success of the study to 
understand innovation in local government. Most questions make use of seven-
point rating scale in which you will check the answer that best describes your 
opinion.  
If you are willing to participate, please click the link below. In doing so, you are 
implying your consent to participate. Your participation is voluntary. You may 
opt out of participating in the study at any point. There are no foreseeable risks or 
discomforts due to participation. All individual responses will be kept confidential. 
The collected data will be used only for the purposes of this research and will be 
reported in consolidated format only.  
 
https://www.surveymonkey.com/s/HMY79T9  
    
205 
 
I appreciate you in advance for your willingness to participate in the survey. If 
you have any other questions, please feel free to contact us. If you have any 
questions about your rights as a subject/participation in the survey or if you feel 
you have been placed at risk, you can also contact the Chair of the Human 
Subjects Institution Review Board through the ASU Office of Research Integrity 
and Assurance, at (480) 965-6788.  
 
Sincerely,  
James H. Svara (602.496.0448, James.Svara@asu.edu)  
Wooseong Jeong (602-460-8583, wjeong2@asu.edu) 
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Part I. Individual Level  
 
Please tell us to what extent you agree or disagree with the following statement.  Please check the 
answer that is closest to your view. 
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Neutral Slightly 
Agree 
Agree Strongly 
Agree  
1 2 3 4 5 6 7 
 
(Risk_taking) 
I am willing to pursue risky alternatives. (Risk_taking_1) 
I am willing to take risky action in the pursuit of substantial benefits. (Risk_taking_2) 
I am willing to implement a preferred alternative even if complete information is not available 
about the impacts of the new initiative. (Risk_taking_3)  
 
(Proactiveness) 
I utilize individuals and teams in organization to develop ideas for change. (Proactiveness_1) 
I take the initiative to introduce change responding to opportunities. (Proactiveness_2) 
I assemble and coordinate teams or networks of individuals and organizations to implement 
change. (Proactiveness_3) 
 
(Innovativeness) 
I am alert to opportunity for new ideas and practices. (Innovativeness_1) 
I seek creative solutions to problems and needs. (Innovativeness_2) 
I take steps to discover unfulfilled needs. (Innovativeness_3) 
 
Please tell us to what extent you agree or disagree with the following statement.  Please check the 
answer that is closest to your view. 
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Neutral Slightly 
Agree 
Agree Strongly 
Agree  
1 2 3 4 5 6 7 
 
(Associating skill) 
When solving organizational problems, I 
__________________________________________________ 
Have ideas that are radically different from prevailing practices. (Associating_1) 
Try out approaches developed in the private sector. (Associating_2) 
Utilize diverse ideas or approaches seemingly unrelated to the problem. (Associating_3)  
Solve difficult problems by drawing on diverse ideas or approaches. (Associating_4) 
 
(Questioning skill) 
When seeking solutions to the problems that organizations are facing, I frequently ask 
questions to _________________________________________ 
Trace the problem to its origin. (Questioning_1) 
Challenge existing approaches or assumptions. e.g., “Why can’t we…?” (Questioning_2) 
Explore creative ideas for the solutions. e.g., “What if we..?” (Questioning_3) 
 
(Observing skill) 
When adopting new ideas and best practices, I 
_____________________________________________ 
Observe everyday experiences carefully. (Observing_1) 
Observe the activities of the organization’s employees when providing public services. 
(Observing_2)  
    
208 
Observe the interaction of people (e.g., citizens, stakeholders) with the organization. 
(Observing_3) 
 
(Experimenting skill) 
When acquiring new solutions to organizational problems, I 
___________________________________ 
Experiment on a small scale to test new approaches or ideas. (Experimnenting_1) 
Seek to answer questions or get new ideas by using prototypes or experiments, e.g., “Let’s see 
what happens if….” (Experimnenting_2) 
Try out new ideas, practices, and products. (Experimnenting_3) 
 
(Networking skill) 
To acquire new ideas or best practices, I 
__________________________________________________ 
Meet with people outside my organization. (Networking_1) 
Seek input from diverse professionals and scholars outside of my profession. (Networking_2) 
Regularly interact with a wide range of contacts. (Networking_3) 
Try to have various networks with professional membership (e.g., ICMA) (Networking_4) 
Spend much time in actively participating in various meeting, conferences, and seminars 
(Networking_5) 
 
Part II. Organizational Level  
 
Which one of the following statements is closest to your organization at the present time? 
 
Our organization is committed to--Innovation intention 
 Inventing new approaches and being the first to adopt new practices. (   ) 
 Developing new approaches and actively seeking out newly emerging ideas in other 
places that can be incorporated into our own practices. (   ) 
 Monitoring new approaches as they are developed in other local governments and 
adopting them when other local governments have tested them. (   ) 
 Following other governments in adopting approaches that are proven to be worthwhile 
or effective. (   ) 
 Maintaining current practices and considering change if the organization is clearly out of 
touch with prevailing practices or if local circumstances require a new approach. (   ) 
 Preserving the status quo. (   ) 
 
Please check the number that indicates how your organization is performing now Change 
performance 
 
1 2 3 4 5 
We never change We rarely change We change 
occasionally 
We change often We change 
frequently 
 
 
Please check the number that indicates how your organization will perform in the future.  
 
In the future in your organization, should there be [check one] 
Less change (   ) Same amount of change as now (   ) More change (   ) 
 
Please answer the following questions  
Do you have a strategic management process? Having Strategy Yes   No 
1) If yes, is innovation linked to improving performance? Yes   No 
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Strategy performance 
 
 
My organization  has the following formal resources or practices related to 
innovation: Organizational resources (ORes) 
  
1) Unit or staff member who promotes innovation . Yes   No 
2) If yes, what is FTE staffing :    
2) Special task force or committee to develop proposals for innovation.  Yes   No 
3) Formal staff suggestion process. Yes   No 
3) If yes, are bonuses provided for suggestions that are used?  Yes   No 
4) Place on your website where citizens can suggest innovations for 
your government to consider. 
Yes   No 
5) Location on your website with information about innovations in your 
government. 
Yes   No 
6) Process for soliciting citizens’ suggestions for changes in city 
government 
Yes   No 
 
Please tell us to what extent you agree or disagree with the following statement.  Please check the 
answer that is closest to your view. 
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Neutral Slightly 
Agree 
Agree Strongly 
Agree  
1 2 3 4 5 6 7 
 
My organization has mainly adopted new ideas or programs 
_________________________________ 
1) To meet legal requirements (Coercive_1)  
2) To follow the recommendation from higher levels of government (Coercive_2) 
3) To acquire additional resources from higher level of government (e.g., grants from 
federal or state governments) (Coercive_3) 
4) To match other competitor organizations that have already adopted the innovations 
(Mimetic_1)   
5) To match best practices or benchmarks observed in other organizations (Mimetic_2) 
6) To avoid criticism for being unwilling to adopt new idea or practices (Mimetic_3)   
7) To follow norms and solutions that are standardized in professional circles (Normative_1)    
8) To incorporate new ideas promoted by experts in innovation (Normative_2) 
9) To utilize information obtained from participation in ICMA or other general professional 
associations (Normative_3). 
10) To utilize information obtained from associations that promote and disseminate 
information on innovative ideas or programs (Normative_4) 
4) If applicable, what is this organization? 
________________________________________  
 
Please tell us to what extent you agree or disagree with the following statement.  Please check the 
answer that is closest to your view. 
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Neutral Slightly 
Agree 
Agree Strongly 
Agree  
1 2 3 4 5 6 7 
 
My organization  has the difficulties in adopting or developing new ideas and programs because 
of ___________________________________. 
1) Insufficient financial support (e.g., needed funds). 
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2) Insufficient human resource (e.g., heavy workloads). 
3) Difficulty in providing incentives for high performing staff due to rigid regulations.  
4) Opposition of elected officials to change. 
5) Lack of creativity and initiative among rank-and-file staff members. 
6) Resistance to change among rank-and-file staff members. 
7) Lack of creativity and initiative among managers and supervisors.  
8) Resistance to change among managers and supervisors. 
9) Lack of information about innovative practices. 
 
Part III. Innovations in your government  
 
Please estimate the number of significant innovations that have been introduced in your 
government in the past three years? _____ 
 
For the three most important innovations, please describe each innovation briefly, and answer 
the additional questions about each innovation.  
 
The first innovation of the most three important innovations over the past three years was 
(_______________________________________________________________) 
 
a. Type of the innovation was _____________________________([check one]) 
 
Policy (   )  Service (   ) System (   )  Product (   ) Process (   ) Facility (   ) Staffing (   )  
Technology (   ) Partnership (   )  The other (Please describe) 
 
b. The innovation was _____________________________([check one]) 
 
An idea that was adopted from outside the organization (   ) 
“Invented” or created within your own organization (   ) 
Substantially adapted from a practice used elsewhere (   ) 
 
 c. The innovation was ____________________________  
 
Strongly 
Disagree 
Disagree Slightly 
Disagree 
Neutral Slightly 
Agree 
Agree Strongly 
Agree  
1 2 3 4 5 6 7 
 
1) Better than doing existing work practice  
2) Easy to measure to determine performance improvement.  
3) Easy to experiment with on a limited basis.  
4)  Easy to understand and use.  
5) Consistent with the values and needs of the organization. 
 
d. The originator of the innovation was __________________________________([check one]) 
 
Elected official (   ) Professionals in the academic field (   ) City manager or assistant manager (   )  
Leaders in nonprofit sector (   ) Department director or top departmental staff (   )  
Leaders in business sector (   ) Mid-level staff or first-line supervisors (   )  
Administrators from other governments (   ) Front-line staff (   ) Others (Please describe) 
 
e. The stimulus for change came primarily from ____________________________([check all])  
 
The staff of the city/county (   ) 
External pressure and forces for change inside the community (   ) 
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Elected officials (   ) 
Competition with other local governments (   ) 
 
f. Based on your best estimate, how would you describe the impact of the innovation? ([check 
one]) 
 
The innovation has been highly effective (   ) 
The innovation has been generally effective (   ) 
The innovation has had mixed effectiveness – sometimes working and sometimes not (   ) 
The innovation has been generally ineffective (   ) 
The innovation has been highly ineffective (    ) 
The innovation has not been fully implemented (    ) 
 
[These questions will be repeated for innovations 2 and 3] 
 
Part IV. Individual Information  
 
Please tell us about yourself 
1. What is your gender? Male (       ) Female (       )  
 
2. What is your age?  
a. Under 30   b. 30 - 35 c. 36 - 40   d. 41 - 45  e. 46 - 50 f. 51 - 55   
g. 56 - 60  h. 61 – 65  i. 66 – 70  j. Over 70 
 
3. What is your race/ethnicity?  
a. African American  b. American Indian/Alaska Native  c. Asian American/Asian  d. 
Mexican American/Chicano   e. White/Caucasian   f. Others (            )  
 
4. Education (Please indicate the highest level of education you have completed.)  
a. High school degree   b. Some college   c. Four-year college degree  
d. MPA and MPP degree   e. Master’s degree   f. Ph.D. or equivalent  
 
5. What is your position title?  
a. City manager/ administrator   b. County manager/ administrator   
c. Township manager/ administrator  d. Town manager/ administrator  
e. Village manager/ administrator   f. Borough manager/ administrator    
g. Mayor   h.Other (Please describe)  
 
6. How many years have you been in your current position?  
About  ___ years  
 
7. What was your previous position? (Check only one.)  
a. Manager/CAO  b. Dir. of planning  c. Dir. of public works d. Dir. of finance e. Dir. of econ. 
Development f. Local govt. attorney g. Military officer   
h. Staff of council/elected official   i. Assistant Manager/CAO   
j. State/Federal government  k. Private sector  l. Student  
m. Other (Please describe)  
 
8. How many total years have you served in the local government management 
profession? ____years  
 
9. Are you a member of following association? (Please check the answer)  
International City/County Management Association (ICMA) Yes No 
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State Managers Association  Yes No 
 Part V. Your Contact Information 
We would like to share with you the results for you and your city.  The analysis of the survey will 
include your personal feedback report of scores on the measures used in the survey compared to 
the overall results of all city and county managers who participated in the survey. 
Your responses will be kept confidential.  If you would like to receive the results of the survey, 
please give us your preferred contact information. Your contact information will be used only for 
the purposes of forwarding the results of the survey. 
Name _____________________ ____________________ 
First Name Last Name 
   
E-mail  
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THE ITEM LIST OF FACTORS 
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Factor 
(Variable name) 
Item Survey Items 
Proactiveness 
(Proac) 
Proactiveness1 I utilize individuals and teams in organization to develop ideas for change. 
Proactiveness2 I take the initiative to introduce change responding to opportunities.  
Proactiveness3 I assemble and coordinate teams or networks of individuals and organizations to 
implement change.  
Innovativeness1 I am alert to opportunity for new ideas and practices. 
Innovativeness2 I seek creative solutions to problems and needs.  
Risk-taking 
(TRisk) 
Risk_taking_1 I am willing to pursue risky alternatives.  
Risk_taking_2 I am willing to take risky action in the pursuit of substantial benefits. 
Observing 
(Obser) 
Observing_1 Observe everyday experiences carefully.  
Observing_2 Observe the activities of the organization’s employees when providing public 
services.  
Observing_3 Observe the interaction of people (e.g., citizens, stakeholders) with the organization.  
Experimenting 
(Exper) 
Experimenting_1 Experiment on a small scale to test new approaches or ideas.  
Experimenting_2 Seek to answer questions or get new ideas by using prototypes or experiments, e.g., 
“Let’s see what happens if….”  
Networking 
(Netwo) 
Networking_1 Meet with people outside my organization.  
Networking_3 Regularly interact with a wide range of contacts.  
Networking_4 Try to have various networks with professional membership (e.g., ICMA)  
Networking_5 Spend much time in actively participating in various meeting, conferences, and 
seminars  
Associating 
(Assoc) 
Associating_1 Have ideas that are radically different from prevailing practices.  
Associating_2 Try out approaches developed in the private sector.  
Associating_3 Utilize diverse ideas or approaches seemingly unrelated to the problem.  
Associating_4 Solve difficult problems by drawing on diverse ideas or approaches. 
Organizational 
Intention for 
change 
(Ointe) 
Innovation_intention Which one of the following statements is closest to your organization at the present 
time (6 point scale) 
Change_performance Check the number that indicates how your organization is performing now. (5 point 
scale) 
Coerciveness 
(Coer) 
Coercive_1 My organization has mainly adopted new ideas or programs: To meet legal 
requirements  
Coercive_2 To follow the recommendation from higher levels of government  
Coercive_3 To acquire additional resources from higher level of government (e.g., grants from 
federal or state governments)  
Normativeness 
(Norm) 
Normative_2 To incorporate new ideas promoted by experts in innovation  
Normative_3 To utilize information obtained from participation in ICMA or other general 
professional associations  
Normative_4 To utilize information obtained from associations that promote and disseminate 
information on innovative ideas or programs  
Organizational 
resources (ORes) 
 Sum of seven dichotomous measurement on organizational resources or practices 
(total 7 points)  
 
Scarce Resources 
(SRes) 
Res_finan Insufficient financial support (e.g., needed funds).  
Res_human Insufficient human resource (e.g., heavy workloads).  
Res_incentives Difficulty in providing incentives for high performing staff due to rigid regulations.  
Limited 
Commitment 
(LCom) 
Shor_managers Lack of creativity and initiative among managers and supervisors.  
Shor_staff Lack of creativity and initiative among rank-and-file staff members. 
Resis_managers Resistance to change among managers and supervisors.  
Resis_staff Resistance to change among rank-and-file staff members  
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